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Forthcoming Events. 


OCTOBER 1-9. 
Manchester Textile Machinery, Yarns and Fabrics Exhibition 


at Manchester. 
OCTOBER 2-9. 
Manchester Civic Week. 


BER 5 
Institute of Metals (North-East Coast Section) :—Ordinary 
meeting at Newcastle-on- Tyne. “ Preparation and Metal- 
lography of Metal,” Paper by C. J. Smithells, D.Sc 
Sheffield etallurgical Association :—Ordinary meeting at 
heffield. ‘‘ Steel Tyres,” Paver by J. N. Kilby. 
OCTOBER 8-23. 
Textile Machinery and ene Exhibition at Leicester. 
OCTOBER 9 


Institute of British Foundrymen * ie Section) : 


--Visit to 
L.M.S. Railway Works, Wolverton, Bucks. 
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Widening the Foundry Industry. 


The longer we are associated with the foundry 
industry, the stronger becomes the impression that 
it is better business for foundries to sell some- 
thing a little beyond simple castings, if not, an 
actual finished article. Periodically engineers 
add a foundry department to their establishment. 
We do not believe this is a correct procedure un- 
less the mentality of the controlling person is such 
that he is prep: ared not only to be a founder but to 
take his place as a leader of thought in this great 
industry. On the contrary, we are convinced that 
enormous savings would result if founders would 
examine the possibilities of supplying their cus- 
tomers with partly-machined castings or finished 
articles. We know of cases where this has been 
done and it has resulted in (1) an important 
lowering of the number of rejected castings: (2) 
improved design: (3) better deliveries: (4) a 
larger clientele through improved service and 
the institution of contra-accounts because of 
an extended buying capacity; and (5) the 
elimination of competition. The most difficult of 
all inspectors to please is the machine-shop fore- 
man in a concern of modest dimensions. If he 
suspects flaws he is quite heartless in rejecting 
comparatively large batches. It is necessary, 
however, to issue a word of warning, and that is 
the selling of partly-machined castings must not 
he made an excuse tor cutting the price of a cast- 
ing as it leaves the fettling shop, otherwise the 
real advantage of the system is lost, and the 
foundry will still drag at the heels of the 
engineers. The great effect of a sustained effort 
on the part of the foundry to do more than make 
castings would be to bring engineers and foundry- 
men closer together, by a better understanding of 
each other’s diffieulties, and inter alia teaching 
the largest engineering establishments having 
foundry departments that they are equally in the 
foundry business. 


This they sometimes apparently 
forget, 


and in times of slackness sometimes cut 
prices beyond the bounds of reasonableness. They 
are members of engineering employers’ associa- 
tions but not foundry employers’ federations. 
When foundries are in a position to put up a 
little competition on the machining of castings 
then the engineers will probably be inclined to 
take a more reasoned view of the competition 
which they institute amongst foundrymen to their 
own immediate benefit. We are convinced that a 
wider adoption of the slogan, ‘‘ Foundrymen 
machine your own castings’? would do much to 
improve the condition of the industry. 

If a prosperity census could be taken of the 
foundry industry it would be found that those 
making a finished article are best off financially, 


those making semi-finished material next, whilst 
the purely jobbing foundries are the greatest 


sufferers. Obviously, amongst the first class is a 
number of concerns which 


call themselves engi- 
neers, 


and it apparently makes a= prima facte 
case that the more one is in the foundry industry, 
the worse one appears to be financially. This, 
however, we do not believe to be the case. Rather 
would we ascribe prosperity to the economies 
effected by the operation of the five factors pre- 
viously enunciated, plus a certain amount gained 
through savings in transport. To this type of 


concern we appeal to regard themselves as foun- 
ders. Neglecting this end of the business 1s 
similar to disregarding the importance of — the 
nursery in a domestic menage. 
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Book Review. 


The Metallurgy of Cast Iron. By J. E. Hurst. 
Published by Sir Isaac Pitman & Sons, Limited, 
Parker Street, Kingsway, London, W.C.2. Price 
15s. net. 

The author has considered it necessary to start 
off with a chapter on the production and compo- 


‘ sition of pig-iron, and has treated it in the ortho- 


dox manner, but with an orientation to render it 
of more use to the foundryman than to the steel- 
works metallurgist. We were interested to have 
a definition of refined iron, which informs us that 
they are special white irons, which have under- 
gone treatment with a view to the reduction of 
sulphur content. We fear, however, that this 
definition would only fit a small per cent. of the 
‘ refined iron ’’ which is bought for foundry use. 
The author is thoroughly at home in dealing with 
the iron-carbon alloys, and he emphasises quite 
rightly the importance of the graphitisation pheno- 
menon. This he treats under three heads: (1) 
Graphite formed during the solidification of the 
hypereutectic alloys; (2) graphite formed in all 
ironarbon alloys during slow cooling below the 
solidification line of 2.0 to 4.3 per cent. carbon 
alloys, and (3) graphite or annealing carbon formed 
after prolonged annealing of the iron-carbon 
alloys. The general question of the formation is 
dealt with in an original and exceptionally in- 
teresting manner in Chapter III. He analyses the 
recent work of Dr. Schuz and brings forward a 
certain amount of evidence to prove the existence 
of a graphite-eutectic. 

“ The Constitution of the Iron Carbon Alloys 
under the Microscope,’’ which is the subject 
matter of Chapter IV, does not call for any com- 
ment except to congratulate all those concerned in 
the reproduction of some excellent illustrations. 
It should be remembered that when studying the 
influence of silicon on cast iron, that one is 
dealing directly with the purer varieties of 
common grey cast iron. Chapter V, which covers 
this subject, points out that too little is definitely 
known of its true action. Quite recently an 
etching medium was put forward whiclf is supposed 
to differentiate between ferrite and the silicon 
constituents; whether this is the silico-carbide 
solid solution or just silico-ferrite has not yet 
been made clear. All foundrymen are interested 
in the question as to the influence of sulphur, and 
we envisage a closer focussing of attention to this 
subject in the near future. We insist that Mr. 
Hurst’s chapter makes an excellent jumping-off 
ground. There has been far too much loose talk 
as to its detrimental and ameliorative influence on 
east iron; its simple existence as MnS and its 
complex appearance as Fe,Mn.,S,, its solubility, 
its separation by jolting, its reduction by alkaline 
salts. The chapter (VI) devoted to this subject 
clears up the ground. We agree with the general 
conclusions that sulphur does exist in cast iron in 
the presence of sufficient manganese as insoluble 
MnS, and in the absence of sufficient manganese 
as soluble iron sulphide. We are not convinced. 
however, that in the form of MnS it is without 
influence on the structure and properties of cast 
iron, and we think that exhaustive tests relating 
to wearing and shock properties would dispel any 
idea of neutrality. The main lesson to be learnt 
to our mind in Chapter VIJ, which outlines the 
influence of manganese on cast iron, is that it helps 
to maintain strength at elevated temperatures and 
to promote general soundness. A little mistake 
has been made in the make-up by the inclusion of 
the phosphorus diagram (Fig. 53) in this section. 
We never remember seeing any explanation as to 
why the phosphide network structure discovered by 
Cook and Hailstone was beneficial until the advent 
of this book. It is ascribed to the limiting of the 
original crystal boundaries by the eutectic, leaving 
the graphite to outline the secondary grain boun- 
daries, resulting from the splitting up of these 
original grains. 

The influence of special elements (Chapter VITT) 
brings the subject right up to date, and the 
author is particularly interesting in dealing with 
scavenging agents. He rightly insists that there 
is no real evidence to show that oxygen exists in 
east iron, and that the improvements shown bv 
adding smal] quantities of special elements can 
usually be traced to a higher combined carbon 
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content. There is just one phase we do not care 
for. The author refers to ‘‘ the penetration of 
mould gases.’’ There is just about as much 
evidence of this as there is of oxygen existing as 
oxygen in cast iron. 

Unfortunately, the chapter on the influence of 
dissolved or occluded gases does not take us very 
far, but it does show how much research is 
necessary before metallurgists are in a position 
to discuss what is patently of paramount 
importance. The author’s views on the growth of 
cast iron are well known, and his explanation on 
mechanical rather than chemical grounds is 
receiving general acceptation. The influence of 
rate of cooling and casting temperature is one 
which has been exciting the attention of the 
foundry world ever since the introduction of the 
Perlit system. Whilst the author has dealt 
extensively with this process in these columns, he 
has carefully avoided any reference to it in his 
book. Probably this is advisable until the time 
factor has had its full effect. 

We believe that Professor Turner’s shrinkage 
curves reproduced in Fig. 97 would be more 
valuable if it bore a more exact indication as to 
what the spacings refer, whilst Fig. 98 is even 
worse. They confer upon the mind _ useful 
generalities but difficult for practical comparison. 
However, the chapter which contains them 
(XIII) is one which should be carefully studied 
by all practical men. It provides an excellent 
basis for discussions on such subjects as making 
castings without feeding heads and the “ effet 
Leonard.’”’ A long chapter is devoted to the 
mechanical and physical properties of cast iron, 
which, in addition to the commoner properties, 
contributes information on. fatigue, wear, corro- 
sion, thermal electrical attributes, and the like. 

Those foundrymen interested in semi-steel will 
find much of interest in Chapter XVII—Mixing 
of Irons and Special Mixtures. The last chapter 
touches upon the subject of permanent moulds, 
and we half expected to find extensive references 
to the centrifugal method of making castings, 
and were a little disappointed at its omission. 
The author tells us that for ordinary permanent 
moulds a grey cast iron within the following 
limits of composition gives satisfactory results: 
CC, 0.14 to 0.40; Gr, 3.36 to 3.10; Si, 1.75 to 
2.00; Mn, 1.0 to 1.5; S, not exceeding 0.10; and 
P, 0.06 to 0.60 per cent. We would, however, 
advise foundrymen to keep to the purer end of 
the range. 

The book contains 311 pages, is excellently 
illustrated and indexed. At the moment 1t must 
be regarded as the standard British work on 
the subject. 


Publication Received. 


Engineering Educator. Edited by W. J. 
Kearton, M.Eng. Published by Sir Isaac Pitman 
& Sons, Limited, Parker Street, Kingsway. 
Part I. Price 1s. 3d. net. 

Engineers and metallurgists receive in the course 
of their training a certain amount of specialised 
knowledge, but in later life they find themselves 
occupied with problems only remotely connected 
with their original work. A metallurgist finds he 
has to solve electrical problems, whilst a mechani- 
eal engineer may find himself in charge of a 
foundry, and so on. WHerein lies the true value 
of Pitman’s ‘‘ Engineering Educator.’’ We believe, 
however, that the publishers have a higher ideal 
than this in mind. They desire to provide a 
self-contained medium, the study of which will 
improve the knowledge of engineers (used in its 
widest sense) and to widen the vision of the people 
engaged in the industry. We are thoroughly 
satisfied that if the standard of Part I is main- 
tained the idea] will have been accomplished. 


Tue Employees of the British Mannesmann Tube 
Company, Swansea, have acceded to the request of the 
management for a reduction in wages. The concessions 
range from 14 per cent. to 174 per cent. in certain 
grades of work, and the decrease is greatest in the 
wages of the piece-workers. ‘There is to be no reduc- 
tion in the wages of men earning £3 5s. or less in a full 
normal week. 
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Some Grey Iron Problems.* 


By John Shaw. 


[British Excnance Paper. } 


[ ABSTRACT. ] 

It is with a certain amount of diffidence that 
the somewhat heterodox views contained in this 
Paper are put forward for consideration. The 
only justification for so doing is the fact that 
they are the outcome of four years’ observations 
of the results of roughly 800 complete analyses, 
in which the losses or gains of each element from 
the calculated analysis, after passing through the 
cupola, have been noted. 


Purpese. 

It is proposed to consider the influence of sul- 
phur and manganese on the structure of cast iron 
containing ordinary amounts of the other usual 
elements, and to deal with the influence of 
carbon and silicon, in conjunction with the other 
elements, on the structure, and finally the useful- 
ness of various chill tests to the practical man 
for judging roughly the ultimate structure of his 
molten metal, before casting, especially if using 
much foreign scrap. 

No analysis has been included unless there has 
been at least four tons of the same material 
following the tested ladle, so no contamination 
from a different mixture was probable. To enable 
the practical man to judge the structure and 
check these results, a chill test was used and 
the depth of the chill measured to the first few 
spots of grain showing. The test pieces were 6-in, 
x 4-in. x 1}-in. thick, moulded in dry sand cores, 
and placed on a chill 8-in. x 6-in. x 1}-in. thick. 
After casting from a pot ladle taken from the 
large ladle, the test piece was allowed to stand 
eight minutes, then slowly sprinkled with water, 
first on one side and then the other, until black 
hot, after which it was quenched out, broken, 
and the depth of the chill measured. 


The Sulphur Question. 


Starting with sulphur, it is noted that not 
long ago nearly every ill in the foundry was 
attributed to this element. To-day there is a 
danger of rushing to the other extreme. To 
quote only one authority, ‘‘ A summary of most 
recent work goes to prove that sulphur in com- 
mercial cast irons, in the presence of sufficient 
Manganese, exists almost wholly as the sulphide 
of manganese. In this form it is practically with- 
out influence on the structure and properties of 
east iron.’ Now push this statement to its 
logical conclusion. It means, if it means any- 
thing, that it does not matter what sulphur the 
scrap contains. It does not matter if one uses 
a high sulphur coke (for there are good low ash, 
good structure cokes with high sulphur), for one 
has only to raise the manganese content of the 
pig-iron, and no _ ill-effects will follow. This 
theory, tried out on thin work, will produce 
unsatisfactory results. 


Manganese-Sulphur Balance. 


What exactly is meant by the manganese- 
sulphur balance?  Foundrymen realise what is 
inferred. To attain this ideal condition, is 
manganese to be present in the atomic ratio to 
sulphur of 1.73 to 1, or is the excess mentioned 
in the American car-wheel specification of 3 
manganese to 1 sulphur preferable? Or is the 
ratio of 8 to 1 found necessary by the late Dr. 
Stead in his experiments on mild steel, before 
he found all the FeS converted into MnS desir- 
able? What about the vital issues of time and 
temperature found under cupola conditions on 
these reactions? 


Furnace Temperatures. 


The following statements all apply either to 
cupola or air furnace conditions as worked com- 
mercially, and not with a cubic centimetre of 


*This Paper, read before the Detroit meeting of the 
American Foundrymen’s Association, is one of a series on 
foundry problems being exchanged between the Institute of 
British Fenundrymen and the American Foundrymen’s Aeso- 
ciation. The anther is the Manager of the Newhall Works 
of the Brightside Foundry and Engineering Co., Ltd. 


iron melted in a crucible in an electric furnace 
and heid stewing at an unknown temperature and 
time. Once cupola metal is tapped into the ladle 
only a comparatively short time is available for 
any further reaction to take place before the 
metal is too cold to cast into moulds. There are 
only about two investigations giving the internal 
working temperatures of cupolas. One was 
reported in the U.S. Bureau of Mines Bulletin 
No. 54. Coke only was used in this experiment. 
and under these conditions a temperature of 
about 1,550 deg. C. was registered. A more 
recent experiment! under ordinary working condi- 
tions was carried out at Sulzer Brothers, at 
Winterthur. Provision was made through the 
shell of the cupola for the insertion of Pt—-Pt—Rd 
thermo-couple, at different levels, these results 
being checked by Wanner pyrometers at the same 
height through other holes in the shell. The 
highest temperature registered was 1,484 deg. C. 

Now these results may not be entirely reliable, 
owing to the difficulties encountered, but there are 
endless correct data with regard to tapping tem- 
peratures. Emmel, with his specially arranged 
cupola and conditions, gives temperatures up to 
1,475 deg. C., but this is not usual for ordinary 
work. The figure of 1,370 deg. C., as an average 
given by Mr. Allison, represents good ordinary 
practice. When this metal falls into the ladle a 
drop of 38 deg. C. may be expected. — Elliott 
found, from a mass of data, that molten grey 
iron may drop in temperature from 55 deg. C. 
to 165 deg. C. in the time between leaving the 
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Fic. 1.—FeS-MnS Diacram (sy Rout). 


cupola and entering the mould. From this it may 
be taken that 1,300 deg. C. to 1,350 deg. C. 1s 
a good average casting temperature. 


Manganese and Sulphur. 


The melting point of manganese sulphide is 
variously placed. One gathers from a perusal of 
published work that sulphide of manganese is 
insoluble in molten cast iron at the tempera- 
tures commonly found in cupola work. The 
melting point most generally accepted is the one 
put forward by Rohl in his Carnegie research 
for 1912. He placed this at 1,620 deg. C. 
McCance agrees that this figure is the most reli- 
able, and attributes the lower figures obtained by 
other workers to the presence of manganese oxide 
dissolved in the sulphide. Rd6hl’s research has not 
received the attention it merits. Some of his 
results fall into line with what is found in prac- 
tical work. His FeS-MnS diagram is included in 
this Paper (Fig. 1). The following points are 
culled from this research. He states: ‘‘ The dia- 
gram FeS-MnS falls into two simple systems. 
The first between FeS and a compound Fe,Mn,S,, 
with 60 per cent. FeS and 39.75 per cent. MnS; 
and the second between this compound and pure 
MnS. There is evidence that at about 60 per 
cent. FeS a chemical combination takes place 
between the FeS and MnS, giving the above 


'“ Stahl und Eisen,”’ June 25, 1925. Translated in Founpky 
Trape Journat, August 13, 1925. 
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formula Fe,Mn,8,, with a melting point of 
1,360 deg. C., and that an unlimited solubility 
exists between this compound and an excess MnS, 
even in the solid state present in the melts. A 
continuous series of mixed crystals accordingly 
exists between the combination Fe,Mn,S, and the 
final member MnS, these mixed crystals differing 
thermally from each other in the fact that their 
freezing point is always shifting higher, reaching 
and exceeding, with a percentage of 30 per cent. 
FeS, the freezing point of pure iron.” 

Roh! also claimed that the reaction Mn + FeS 
= MnS + Fe is reversible. Although this was 
not accepted by McCance, a recent paper by 
Herty and True, before the American Institute 
of Mining and Metallurgical Engineers, confirms 
Rohl’s finding. The summary of this paper 
states: ‘‘ The results show that manganese sul- 
phide, even in the presence of an excess of 
manganese, will be converted into iron sulphide 
and enter the metal, therefore the reaction is 


reversible.’’ 
Loss of Sulphur. 


The above points have been stressed because 
it is generally accepted that even under cupola 
conditions there is a distinct loss of sulphur if 
the manganese is in the ratio of not less than 3 
to 1 of sulphur. Nearly every text book on the 
subject definitely states this. To quote only two— 
“ A high manganese content in cast iron is desir- 
able, chiefly because it operates favourably in 
diminishing the sulphur content. This property 
of manganese renders it possible to free liquid 
iron in the ladle from a considerable portion of 
its sulphur content.’’ Again, *‘ In ordinary prac- 
tice considerable manganese is lost through 
sulphur in the mixture combining with the man- 
Zanese to form manganese sulphide, which passes 
off in the slag.’’? While it is accepted that under 
favourable conditions this reaction does take 
place with the results claimed (perhaps the best 
example being the loss of sulphur in the large 
metal mixers at steel works, where both time and 
temperature play a part, but more especially the 
lime and ore additions which create a favourable 
slag), the author has never found much loss of 
sulphur under ordinary foundry conditions by 
raising the manganese. If a test is taken from a 
very hot ladle and quenched at once, and another 
is taken when the iron is as cold as possible, there 
is little or no difference in the sulphur content. 

Since writing the above, a paper? by Meierling 
and Denecke has appeared, a summary of which 
is as follows: (1) In the case of strongly over- 
heated irons a quite perceptible desulphurisation 
occurs after a definite drop in temperature, and 
is due to segregation or solidification of mixed 
crystals rich in iron and manganese sulphide; 
(2) desulphurisation occurs not only with high 
sulphur alloys but also in cast irons having a 
normal sulphur content; (3) in thickly liquid cast 
irons there is no desulphurisation, because the 
manganese and iron sulphides which form are 
prevented from rising by the viscosity of the bath; 
and (4) no effect of shaking the bath on desul- 
phurisation could be found. 

In the first cast a drop of sulphur from 0.216 
per cent. in the first ladle to 0.122 per cent. 
occurred after decanting into other ladles ten 
times from a good height. Even in result (3) the 
metal was decanted nine times, proving at least 
that at first a fair temperature was attained. 
The whole paper is useless because no data are 
given as to furnace tapping temperatures, or 
even the final casting temperatures. However, 
to try this out we repeated experiments that had 
been done a number of times, using a metal of 
about the composition mentioned in the paper. 
We charged a small cupola with a suitable iron. 
In order to obtain a high cupola temperature, a 
slight excess of coke was used, and about 448 lbs. 
of iron tapped out in the ladle to ensure a warm 
ladle and hot bed. This iron was poured into 
pigs. The ladle was then filled with 900 lbs. of 
hot iron (approximately 1,430 deg. C.) and a test 
taken. It was held for 27 minutes, and was then 
as cold as would enable the metal to leave a 
nearly clean ladle. A second test was then taken. 
The resulting data are given in Table I. These 
results are in line with previous work. The metal 


2“ Giesserei Zeitung,” April 1, 1926. 
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was hotter than is generally found in foundry 
practice, and was at the finish as cold as suitable 
to run ordinary castings. 

It is difficult to estimate what takes place in 
the cupola, owing to so many possibly varying 
conditions, but for four years, for certain 
reasons, we have had the gain or loss of each 
element between the calculated and actual result 
from the first ladle, at least twice per week. For 
the first two or three ladles the analyses of all 
the materials composing the charge are known, 
even the scrap, which is the return from a pre- 
vious cast. A test is taken from the first ladle 
of metal and as at least one or more ladles of 
the same mixture follow, it is known that no 
contamination is probable. The manganese and 
sulphur loss or gain given was actual, not per- 
centage. Taking these returns out for 1924, 83 
complete estimations for gain or loss had been 
made. Neglecting the carbon, silicon and _phos- 
phorus results, it was found the loss of manganese 
between the calculated and actual varied between 
0.09 to 0.23 (the greater loss always took place 
the higher the manganese charged, irrespective of 
sulphur), while the sulphur gain did not vary 
much, 0.034 to 0.038. To obtain an exaggerated 
view, all returns where the manganese loss was 
0.2 and over were taken, and the sulphur content 
placed alongside. These numbered 21. The 
returns with a manganese loss below 0.12 with 
their sulphur gains were next compiled; these 
numbered 15. The sulphur gain in the first case 


TasLe I.—Test of Tron from Ladle of Special Hot Iron. 


Analysis of | After 27 mins 
first Test. Temperature 
Temperature | approximately 
approximately | 1220 deg. C. 
1430 deg. C. 
Mn., per cent. .. wn 0.36 0.37 
S., per cent. .. ak 0.219 0.216 
Chill test, depth in ins... = 1g 
Test from a Standard Ladle. 
When cool— 
Analysis of | approximately 
second test. | 1220 deg. C. 
T.C., per cent. .. aa 3.02 3.00 
Sil., per cent. .. “* 0.75 0.72 
Mng., per cent. 0.338 0.338 
S., per cent. oe 0.093 0.096 
P., per cent. .. oa 0.48 0.47 
was 0.038, in the latter 0.034, easily within 


analytical error. While on the subject of sulphur, 
it would be as well to give a warning against 
expecting anything like true results by employing 
the evolution method on cast irons with sulphur 
0.1 per cent. or over; no returns received have 
ever been within 20 per cent. from any source. 
While the cupola figures are open to question, 
even if they do extend over 12 months, due to 
slag conditions and varying sulphur in the coke, 
certain experiments carried out in the air 
furnace will stand examination. The Brightside 
Foundry makes a fair amount of special low 
carbon iron for diesel engines and similar work. 
This is used both in England and to a greater 
extent on the Continent. This specification is 
fairly stiff, not so much in the margins allowed, 
but in the low and high range asked for. The 
specification in one case runs—total carbon 2.0 to 
2.5 per cent., silicon 1.0 to 1.3 per cent., man- 
ganese 2.0 to 3.0 per cent., sulphur as high as 
possible, phosphorus below 0.4 per cent. To 
reduce the carbon in the air furnace, much of 
the manganese and silicon go with it. To bring 
back these elements to meet the specifications, 
FeMn and FeSi are melted in a small cupola. 
This metal is added to the large ladle when 
tapping the air furnace. One example worked 
out as follows—three tons of the alloy metal were 
taken from the cupola and poured into the large 
ladle receiving the air furnace metal. This 
ensured a good mixing. The large ladle was 
lifted out of the pit and the iron run into pigs. 
The time from tapping the air furnace to the 
solid pigs may be anything up to 30 minutes. 
As the manganese to sulphur ratio in this case 
was about 16 to 1 one would expect a fair loss of 


a 
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sulphur under these conditions. Tests were taken 
from the metal as it ran down the spout, to get 
a fair average of the air furnace metal. Tests 
were also taken from the alloy ladle, from the 
ladle when the two metals were mixed, and drill- 
ings from the first, middle and last beds of pigs. 
In addition the analysis was checked by the 
customer. On weighing all up it was found the 
cast and runners weighed 12 tons 10 ewts., and 
as 3 tons were taken in the alloy ladle this left 
9 tons 10 cwts. for the air furnace alone. 
The air furnace and cupola metal data are given 
in Table II. 
TaBLe II, 


Mn. 
per per per per 
cent. | cent. | cent. | cent. 


Tons. 


Airfurnace | 1.820 | 0.080 | 0.075 |0.145 x 9.5 | + 12.5 
Cupola ..| 2.920 | 4.250 | 9.400 |0.033 x 3.0 Tons 
Calculated | 2.069 | 1.081 | 2.313 | 0.118 


Actual ../ 1.960 | 1.120 | 2.070 | 0.115 
Difference} 0.109 | 0.039 | 0.243 | 0.003 
loss | gain | loss | loss 


All the variations are easily within analytical 
error, except manganese, which is accounted for 
by the oxidised state of the furnace metal. It 
might be thought the easiest way to settle this 
question would be to take a test from the ladle 
as soon as tapped, and afterwards test the cast- 
ing, but those who take samples, say, from ingot 
moulds, know quite well that both sulphur and 
phosphorus are much higher at the top end, even 
when a head of 6 in. has been cut off. The 
following is an example taken from the body of 
a roll, where any floating material one would 
take for granted had passed up into the head, 
yet the manganese was 0.49 per cent. top and 
bottom; the sulphur was 0.134 per cent. at the 
bottom, 0.151 per cent. at the top; while the 
phosphorus was 0.225 per cent. at the bottom and 
0.275 per cent, at the top. These results have 
been confirmed by the investigations of Walter, 
Emmel, Rhein, and lately in a paper by 
Schumacher, who states that the author found 
‘*no reduction of sulphur worth mentioning by 
increasing the manganese content under cupola 
conditions.”’ 

Form of Sulphur in Iron. 

The following statements are open to serious 
criticism, but in view of the increasing use of 
structural composition’’ and the deductions 
drawn from it, only good can come from a clear 
settlement. It is invariably taken for granted if 
there is an excess of over 1.73 per cent. man- 
ganese to 1 of sulphur, that the whole of the 
sulphur is in the manganese sulphide condition, 
and that the remaining manganese would unite 
with the carbon and therefore be a hardener to 
that extent. There is no quantitative proof of 
these statements, either chemically or micro- 
scopically, within the range of ordinary cupola 
cast iron with its time and temperature limits. 
While etching of specimens with certain reagents 
or heat tinting will give certain colours, which 
are regarded as either FeS or MnS, these areas 
are so irregular that it is quite impossible to 
arrive at any correct figure from measuring the 
surface content. 


Influence of Sulphur and Manganese on Structure. 


The whole question is best summed up by Rohl 
and Law. The former states ‘‘ There are practi- 
cally no investigations available for the purpose 
of deciding whether the sulphur is combined with 
the iron or the manganese. It is possible that 
yellowish-brown ferrous sulphide and dove grey 
manganese are spoken of. This is true in so far 
as ferrous sulphide in fairly large flakes generally 
shows a_ yellowish-brown colour, while larger 
enclosures of manganese sulphide appear bluish- 
grey in incident light. It must, however, be 
stated that it may often be difficult to a fairly 
trained eye to draw conclusions from the fallow 
colour.”’ Law states ‘‘ The sulphides occurring in 


steels vary very much in composition and colour. 
In some cases it is so pale in colour that it is 
dificult to photograph, whereas in others it is so 
dark that it may easily be mistaken for manganese 
If it is so difficult to identify the 


silicate.”’ 
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various sulphides in steel, how about the complex 
cast iron with its fairly large amounts of other 
elements. 

So far as the author knows, iron sulphide is 
seldom seen in cast iron, Even then some of the 
specimens put forward have not been FeS at all, 
the brownish blobs being due to dirty specimens 
not clear of the etching material, which sweats 
out afterwards. Has too much been taken for 
granted that because certain patches of MnS have 
been identified in a sample and no FeS located 
the whole of the sulphur is in the Mn§ condi- 
tion? Most recent investigations tend to the 
belief that a mixed sulphide is usually found in 
ordinary foundry iron, whether Réhl’s compound 
or not. Acceptance of the latter view would 
explain the influence of small amounts of man- 
ganese in cupola metal, for not only would it 
reduce the manganese by less than one-half to 
counteract the influence of sulphur, but its low 
melting point of 1,365 deg. C. is well within 
cupola temperatures. 

Coming now to the influence of sulphur and 
manganese on structure as proved by the chill 
test, sulphur is a hardener and increases the chill. 
In conjunction with phosphorus it tends to give 
a hard face and a dhecks defined chill. an- 
ganese, on the other hand, up to the amount used 
in American and British practice, tends to reduce 
the chill and gives a more mingled background. 

The typical analyses of Table III will be used 
for what follows. These represent rolls, all of 


TABLE III.—Typical Analysis of Chill Rolls of 20 and 21 in. Dia. 


Chill Roll Loss. 

test. | chill. | Depth 
T.C. | Si Mn 8 P. | Depth | Depth | of chill! Ratio 

r | per | per | per | per | in ins. | in ins. | in ins. |Mn.toS, 

cent.| cent.| cent.| cent.) cent 
3.06 | 0.58 |0.31 | 0.104) 0.266 2 |3.0 tol 
3.10 | 0.51 | 0.38 | 0.107] 0.46 2 14 |3.5 tol 
2.91 |0.80 | 0.38 | 0.110) 0.43 1 1 3.5 tol 
3.14 | 0.80 | 0.29 | 0.112] 0.50 1 } 2.6 tol 
3.26 | 0.66 | 0.28 | 0.164) 0.51 1% if 1.71 tol 
3.34 | 0.70 |0.31 | 0.198] 0.53 1¢ 1 + tol 


which are of 20 in. or 21 in. dia., so that mass 
action will be the same. They were all suitable 
for the work required, which was from tinplate 
to cold rolling, and each gave good service. The 
depth of chill of the standard test is given (but 
these were cooled normally). The depth of chill 
on the rough roll is shown, and the difference 
between these two is stated as loss in the next to 
the last column, while the ratio of manganese to 
sulphur is given in the last column, 

That some reaction takes place between the 
time the metal is tapped and the solidifying of a 
medium roll is certain. There is little doubt this 
is due to the proportion of manganese to sulphur, 
other things being equal. It must also be noted 
that in no case except the last is the manganese 
below the atomic ratio. 

While it is true that silicon, with other elements 
constant, is the controlling factor for depth of 
chill, it is equally certain this element is not the 
cause for loss of chill between the test piece and 
the cold roll. If so, the last analysis with its 
higher carbon and silicon should have lost more 
than the first. Although casting temperature 
does play a part, of which No. 2 and No. 3 of 
Table III may be examples, it is not a dominatin 
feature. A definite casting temperature is aime 
at, and is so near that given the right composition 
it does not show more than } in. difference. It 
was suggested by a member of the staff that much 


TABLE IV. 


Roll | 12-in.| Roll | 12-in. 

No. 1) block. | No. 2. } block. 
Total carbon, percent. ../3.06 [2.96 |3.24 |3.16 
Combined carbon, per cent. | — | 0.55 — |137 
Silicon, percent. .. 0.50 — |0.83 
Manganese, per cent. ..|0.42 [0.42 {0.24 |0.27 
Sulphur, per cent. 0.093 | 0.089 | 0.161 | 0.164 
Phosphorus, per cent. 0.45 — |0.50 
Chill test, depth in ins. oof 2h 2k 12 1} 
Roll, depth of chillinins. ..| } 
Loss, depth of chillinins. ..| 1} 1g 4 By 


of the loss might be due to the fact that the test 
piece rested on the chill till cold, while the roll 
contracted away from the round chill in about 
two minutes. 

(To be continued.) 


= 
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The Analysis of Aluminium Alloys. 


Ey H. H. Shepherd. 


INTRODUCTION. 


This article deals with the analysis of three of 
the most important types of industrial alloys of 
aluminium, namely, the aluminium-copper alloys, 
similar to that known as L.8 alloy, the aluminium- 
copper-tin alloys, as 3.L.11, and the aluminium- 
zinc-copper alloys, such as the well-known 2.5 
alloy, 

Most of the published methods of analysis 
assume that the analyst has at his disposal elec- 
trolytic apparatus to carry out the copper, zinc 
and lead determinations. The object of this 
article is to outline methods for the analysis of 
such alloys which will be found very suitable for 
use in the laboratory which does not possess elec- 
trolytic apparatus. While the accuracy obtained 
by the use of electrolytic methods is without ques- 
tion, when the analysis is conducted by a skilled 
operator, the high cost of the apparatus is more 
often than not prohibitive to many of the smaller 
laboratories; again, the expense would not be 
justified where only one or two tests are required 
daily or occasionally. 

If strict attention is paid to details and normal 
care exercised in carrying out the deterniinations, 
the methods about to be described will give 
accurate results, 

Before giving these methods in detail it will be 
as well to set down here the elements and the 
quantities of them which one may be called upon 
to estimate or control in the manufacture of the 
alloys or in the manufacture of castings from such 
alloys. 

The following figures indicate the chemical 
requirements of the Aeronautical Inspection 
Department (A.I.D.) of the Air Ministry for L.8, 
L.56 (or 2.1.5 as it is now termed), and 3.L.11 
alloys castings :— 


but in this case the amount of iron so obtained 
should, if possible, be calculated to a percentage, 
so that one may know just how much iron one is 
buying as aluminium or aluminium alloy, From 
such material the writer has extracted as much as 
3.0 per cent. of metallic iron. 

Mechanical treatment of large quantities of 
drillings and turnings when conducted through an 
efficient magneting machine may reduce the 
metallic iron content from 3.0 per cent. to 0.08 per 
cent.; this is referred to in passing to show that 
such treatment is well worth while where large 
quantities of this material is dealt with. 

The very high specific gravity of iron compared 
with aluminium or its alloys makes it essential to 
magnet the sample to be analysed to ensure that it 
be as free from metallic iron as possible, and, of 
course, to be absolutely free from iron particles 
from the drill or other possible contaminating 
sources when one is testing specification castings. 
A small amount of metallic iron if included in the 
sample weight would materially affect the accuracy 
of the results by rendering the sample as anything 
but a representation of the metal under test; that 
is, in most cases. 

Estimation of Silicon. 

Method.—Weigh into  250-c.c. squat-form 
beaker 3 gr. of the sample, cover the beaker with 
a cover glass, then cautiously add dilute HCl; 
though the reaction may not commence for some 
seconds after the addition of the acid, when it 
does commence it is very violent. It will be found 
that by adding the acid by means of jet from a 
wash bottle containing the 50 per cent. HCl, the 
addition can be controlled so as to prevent too 
violent a reaction and frothing up and over the 
sides of the beaker. The acid used should not be 
hot or even warm if frothing is to be prevented. 


Alloy. Zine. | Copper. | Silicon. Tin. | Lead. | Tron. 

L.8 ..| Max. 0.10 11.0-13.0 Max. 0.70 Nil | Max. 0.10 | Max. 0.80 
0.10 6.0- 8.0 0.70 Max. 1.0 0.80 
2L.5 ..| | 2.6- 3.0 | 9.70 — | ~» 0.0 


One of the conditions of the above-referred-to 
specification is that only virgin metals are to be 
used in the manufacture of the casting, with the 
exception that a certain percentage of risers, 
runners, scrap castings which have been made 
from the pure alloys may be used; in other words, 
the use of ‘‘ foreign’ or bought scrap is not per- 
mitted; further, it is, of course, inadvisable to 
risk using such scrap, even in castings not coming 
under official inspection, unless the complete com- 
position is known. Scrap from a more or less 
unknown source may contain quantities of lead 
which is very detrimental to the production of 
good castings. 

The following methods are applicable for the 
making of complete analyses of the alloys men- 
tioned, for specification purposes, and also of 
unknown and mixed scrap. Two samples are 
required, a 3-gr. sample for the determination of 
silicon, tin, lead, copper, and iron, and one of 


2 gr. for zine. 
Sampling. 

Test bars should be drilled or turned in several 
places, and castings in the parts representing the 
various sectional thicknesses whenever possible, to 
secure the drillings for analysis. 

Drilling should be carried out with a high-speed 
drill, revolving at high speed; the high speed aids 
the obtaining of thin, curly drillings. For most 
purposes a 3-in, or 3-in. drill will be found suit- 
able sizes. The drillings must be intimately mixed 
and then magneted by moving through them a 
small hand magnet to remove any particles of 
iron which may have got into the drillings. This 
is a necessary precaution when dealing with 
‘* foreign ’’ scrap or with drillings from a machine 
shop engaged upon the machining of ferrous 
material. 

Similar precautions are necessary also by the 
founder or metal refiner who buys aluminium 
turnings and drillings to melt down into ingot, 


After the main effervescence has subsided, con- 
tinue to make acid additions until there is no 
further reaction, then wash the cover glass and 
the sides of the beaker with the acid, place it on a 
hot plate and bring to the boil, remove from the 
plate, add 5 ¢.c, of cone. HNO,. This addition 
will cause further momentary violent reaction, due 
to the dissolving of the copper. The HNO, is 
best added from a pipette, and if the latter is 
moved round the sides of the beaker while the 
acid is running in, any copper flakes which tend 
to creep up the sides of the beaker, along with 
some of the silicon, are attacked and dissolved. 

Boil down the solution until a white mass com- 
mences to settle out, wash the cover glass and the 
sides of the beaker with hot water, and add 30 c.c. 
of the dilute sulphuric acid (H,SO,), then care- 
fully take down to fuming and dryness. A little 
extra care is necessary at this point, for if the 
evaporation is allowed to proceed too quickly the 
sulphates settle out very rapidly, and the thick 
pasty mass of semi-solid salts and acid tend to 
‘‘ sputter ”’ violently, and it is difficult to take 
the mass down to complete dryness without loss. 
If the solution is taken down rapidly to a depth 
of } in., then evaporation allowed to proceed very 
gently on a cooler part of the hot plate, the acid 
atid fumes can be driven off without trouble. 

When the mass appears dry and copious white 
fumes are forming, heat on the hottest part of 
the plate for about three minutes, then remove 
from the heat and allow to cool. When cold 
enough to handle, add to the beaker 30 ¢.c. of the 
50 per cent, HCl, wash the sides and glass, and 
also remove any adhering particles of salts with 
the aid of a ‘‘ bobby ”’; dilute with hot water to 
about 70 e.c., and boil until all the salts have 
dissolved. Allow the silica to settle for a few 
minutes, then filter the solution through a 
12.5-c.m. filter paper, having a grain and suitable 
for quantitative analysis; Whatman’s No. 40 


: 
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paper is very suitable for this on account of its 
rapidity, retentivity, and low ash. 

Having transferred all the solution and as much 
as possible of the silica to the filter paper, clean 
the sides and bottom of the beaker with a 
‘““bebby ’’ and a jet of hot water, allowing the 
washings to run through the filter. 

Wash once with hot water, and then twice with 
dilute HCl, and water alternately, and finally once 
with water. Usually these washings will suffice 
to wash the paper free from any salts. The filter 
paper is removed from the funnel and placed into 
an untared crucible. If care is taken to see that 
several folds of the filter paper are next to the 
crucible bottom, no difficulty will be experienced 
in brushing out the silica, the precautions taken 
ensuring that it does not stick to the crucible. 
Less error is likely to arise from this procedure 
than arises from the changes in weight of a porce- 
lain crucible on heating or repeated heatings. 

The filter paper = he being placed in the 
crucible is dried eithec on the hot plate—that is, 
if there is no dust about—or dried in a hot-air 
oven; it is then transferred to the muffle and 
ignited at full red heat for 15 to 20 minutes. 


The Separations of Copper, Tin and Lead for Their 
Estimation. 


Solutions and Apparatus Required.—Hydrogen 
sulphide apparatus; ferrous sulphide, 50 per cent. 


Ah 
Se 
- 


Fic. 1.—H,S Apparatus. 


solution of commercial hydrochloric acid, 
solution of ‘hydrogen sulphide in water, and a 66 
per cent. solution of nitric acid.—Dilute the 
filtrate from the silicon determination to about 
300 c.c., heat to 70 deg., and pass a rapid stream 
of H,S for eight to ten minutes. The temperature 
given is one often seen quoted in text books, but 
invariably ignored in practice. Observation has 
proved to the writer that the little extra trouble 
incurred by actually measuring the temperature 
is well compensated, for not only does the pre- 
cipitation of the sulphides take place more readily 
at a temperature close to this point than at any 
other point above or below, but it also ensures 
rapid settling of the precipitate, and, what is even 
more helpful, tends to prevent the precipitation 
of finely-divided sulphur in the solution, and so 
enables one to obtain a filtrate which is crystal 
clear, when the sulphides are filtered off. 

The H,S Apparatus.—The apparatus illustrated 
in Fig. 1 will be found very useful when only a 
few H,S separations have to be made. It is more 
economical than the usual types of Kipps 
apparatus, and is easier to clean. It consists of 
a lime tower of 94 in. by 14 in. diameter. The 
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tower is fitted with a two-hole bung, which carries 
a piece of glass tubing bent at right angles, and 
also a 100 to 150 c.c. separating funnel, the latter 
for preference being without a stop-cock. In the 
lower part of the tower a bung is fitted, having 
four passages out of the sides. Through one of 
these passes the stem of the funnel so that it pro- 
jects below the base of the bung. The purpose of 
the serrations is to allow the acid to run from 
the sulphide contained in the column into the base, 
and so stop evolution of the gas. When the latter 
is not required, the gas passes through a 6-0z. 
conical flask in order that it may be washed. 

To put the apparatus into working order, re- 
move the funnel, and half-fill the annular chamber 
with pieces of ferrous sulphide, broken to about 
4 in. squares. The base of the tower has a small 
bung fitted in the side. The base is filled to with- 
in about } in. of the base of the bung in the 
column, with 50 per cent. HCl. Just before use 
50 per cent. HCl is poured into the funnel, the 
clip being closed so as to prevent the acid from 
passing down to the sulphide before it is re- 
quired. To obtain a flow of gas, release the 
spring clip. 

After the sulphides have been precipitated, allow 
the solution to stand for a little while so that 
the precipitate can settle. Decant as much of the 
clear liquid as possible through a 15 e.m. No. 1 
filter paper. The solution in_ the filter paper 
should not at any time during the filtering reach 
above a }-in. distance of the top of the paper, as, 
owing to the tendency of the precipitate to 
“‘creep,’’ especially when tin is present, there 
is a danger of some of the sulphides passing 
over the paper top, and into the filtrate. When 
the decanting is finished, transfer the sulphides 
to the filter paper, using the jet of hot H,S water 
from a wash bottle. Particular attention should - 
be paid to the cleaning of the beaker at the sur- 
face line, as the film of sulphide adheres tena- 
ciously. Never use water for washing the sul- 
phides, as it will cause them to pass into solution, 
especially tin sulphides. 

Wash the precipitate three times with H,S water, 
and when completed punch a_ hole through the 
paner. Then wash the sulphides into a 150 c.c. 
tall-form beaker with a jet of hot water, using 
a few c.c.s of hot 66 per cent. HNO, to dissolve 
off any remaining precipitate; this washing is best 
done with the aid of a 20 c.c. pipette, 15 c.c. 
being usually ample for this purpose. After 
treating with the acid, wash well with hot water ; 
the volume of the solution should now be about 
50 


The Estimation of Tin. 


Evaporate the nitric acid solution of the sul- 
phides to low bulk, using a cover; when the 
volume reaches about 20 c.c., evaporate to about 
4 ¢.c. Dilute the solution to about 50 c.c. with 
hot water, and boil for three minutes; shske well, 
and allow it to stand, for the precipitate of 
metastannic acid (if any) to settle. Filter 
through an 11 ¢.m. No. 40 paper, using hot 2.0 
per cent. HNO, for washing the precipitate into 
the filter paper, and cleaning the beaker. To 
clean the beaker thoroughly, it is necessary to 
use a “ bobby,’’ as some of the precipitate tends 
to adhere to the sides of the beaker. It will more 
often than not be noticed that the resulting 
filtrate is not crystal clear, due to iron traces to 
appreciable amounts of the tin precipitate pass- 
ing through the paper; therefore, as a precaution 
the filtrate should always be passed through the 
filter paper again. This second filtering usually 
results in a crystal-clear filtrate. 

The precipitate is washed five or six times with the 
hot 2.0 per cent. HNO,, care being taken to wash 
the top edge of the paper well. Remove the filter 
fold, as in the silicon estimation, and place it in 
a porcelain crucible: dry it, then allow the filter 
to smoulder to ash in front of the muffle; finally 
ignite for twenty to thirty minutes at full red 
heat. 

Weight of the precipitate x 78.8 


3.0 
The Estimation of Lead. 


= tin 


per cent. 


Solutions required.—66 per cent. solution of 
H,SO,, 5.0 per cent. solution of H,SO, in a 25 
per cent. solution of alcohol. Other requirements 


| 
| 
— Cora. 
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include a No. 2 Gooch crucible, and an asbestos 
pulp, prepared by heating a quantity of the best 
Italian asbestos wool, at the highest temperature 
of the muffle, for one to two hours. When cool 
it is transferred to a beaker, and well covered 
with 50 per cent. HCl, then heated for about 
half an hour at near boiling point, being stirred 
frequently; it is then allowed to stand for a little 
time, the top liquid and fine material poured 
away, and the remaining asbestos washed well with 
hot water until it is free from acid; it is now 
transferred to a well-stoppered bottle, and is ready 
for use. 

Method.—The cold filtrate from the tin is trans- 
ferred to a 200 c.c. calibrated flask, and diluted to 
the mark. After well mixing, measure off 100 c.c. 
with a pipette or a 100 c.c. calibrated flask. Trans- 
fer one of the portions to a 250 c.c. tall- 
form beaker ; add 6 c.c. of 66 per cent. H,SO,, and 
evaporate to fuming. Then allow the residue 
to cool. Dilute the solution carefully to avoid 
“ spitting,’’ with water to about 25 c¢.c. volume, 
and heat to just boiling; then add 2 c.c. of 
alcohol, and allow the precipitate of lead sulphate 
(if any) to settle for fifteen to twenty minutes. 

The precipitate is best collected on an asbestos 
filter contained in a Gooch crucible; collecting 
the precipitate on a filter paper, and igniting in 
a porcelain or platinum crucible, is not to be 
recommended for lead estimations, especially when 
the quantity to be determined is small, as in the 
cases of aluminium alloys. The most accurate 
results are obtained by using the Gooch crucible. 
To prepare the crucible for use, fit it in the 
adapter, and attach to a filter flask and pump; 
remove the loose disc, and then pour on to the 
crucible bottom a thin layer of asbestos pulp, when 
the water has been drawn through, the layer 
should be about 1 to 1.5 mm. in thickness—not 
more, or there is a likelihood of difficulty arising 
in the filtering; now insert the disc, and prepare 
another layer in the same way. Wash the pulp 
layers with hot 5 per cent. H,SO, three or four 
times, and then three times with hot water. Re- 
move the crucible from the adapter, and dry it 
in a hot-air oven, then for fifteen minutes at dull 
red heat in the muffie. After removing the 
crucible and allowing it to cool, weigh; the 
crucible is now ready for use. Filter the solution 
containing the PbSO,, transfer the precipitate to 
the filter, and wash the beaker by using a jet of 
the alcoholic solution of dilute H,SO,. Wash the 
precipitate in the Gooch crucible five or six times 
with the same solution, taking care to draw each 
washing through before adding another. When 
the washing is finished, remove the crucible to 
the air oven and dry, then place it in the muffle, 
the heat of which should not be above a dull red, 
and heat for fifteen to twenty minutes. 

Difference in weight x 68.31 


= lead per cent. 
1.5 


Work of the United States Bureau 
of Standards. 


The work of the metallurgical division of the 
United States Bureau of Standards is almost 
wholly research conducted on a co-operative basis. 
Research projects are chosen with the advice and 
counsel of the director of the Bureau, Dr. G. K. 
Burgess. Then there are the metallurgical 
advisory committees. At the two-day meeting last 
spring, 40 eminent metallurgists and 15 representa- 
tives of other Government departments met with 
40 of the Bureau staff to discuss the past and 
future work of the Division, with special reference 
to the necessity and propriety of the application 
of public funds to those metallurgical problems. 
Other divisions of the Bureau co-operate with the 
metallurgical] division, and the five sections of the 
division work as a unit, each project being really 
common to all. Last, but not least, comes the 
active co-operation of firms and individuals in the 
metallurgical industries. 

Obviously, the study of methods of corrosion 
testing and of scratch hardness testing for the 
American Society for Testing Materials, or of 
methods of testing moulding sand for the American 
Foundrymen’s Association, are co-operative pro- 
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jects when it is recalled that special committees 
on these subjects meet at frequent intervals and 
that a considerable number of laboratories are 
carrying on experimental work and interchanging 
data. In other problems, such as the study, made 
for the American Ceramic Society, of blistering in 
cast iron for enamelling, the work is equally 
divided between two co-operating divisions of the 
Bureau; in this case, ceramics and metallurgy. 

In work for other Government departments, 
such as that on intercrystalline embrittlement of 
duralumin for the Navy, the Army, and the 
National Advisory Committee for Aeronautics, 
those bodies, several manufacturers, and the 
mechanics’ division of the Bureau all co-operate 
actively with the work of the metallurgical divi- 
sion, while the Institute of Paint and Varnish 
Research aids in some of the exposure tests. 
Our own National Physical Laboratory is send- 
ing over specimens for test. Likewise, in the 
study of the wear resistance of railroad bearing 
metals, not only does the Chicago Bearing Metal 
Company co-operate by stationing a research 
associate at the Bureau, but the engineers of 
tests of several railroads act informally as 
advisers. 

In the study of gauge steels, which also involves 
the increasingly important subject of wear, there 
is an organised advisory group—the gauge steel 
committee. Many gauge makers and users have 
co-operated and the project is joint between the 
metallurgical and the  weights-and-measures 
divisions. 

The work on high-temperature properties of 
metals is oriented so as to supplement that of the 
joint high-temperature committee of the American 
Society for Testing Materials and the American 
Society of Mechanical Engineers. Projects of less 
broad scope are co-operative within the Bureau. 
In the work of purifying, melting and working 
platinum for the scientific uses of the whole Bureau, 
the chemical and metallurgical divisions work hand 
in hand. In the search for an improved alloy for 
Brinell balls for use on very hard steels, one 
section of the metallurgical division prepared the 
special iron-carbon-vanadium alloy, another heat 
treated it, a third made the metallographic 
examination, and a fourth, in co-operation with 
the Bureau shops, work-hardened the balls, and 
made flattening tests upon them, while the 
mechanics division made other tests upon them to 
ascertain their utility. Even in projects not 
guided by any established committee, co-operation 
is active. Take the study of quality of case- 
hardening steels, the much-discussed problem of 
‘* abnormality.’’: This was first brought before the 
Bureau by a motor car company. 

The situation was first surveyed by visits to 
steel plants and carburising plants. The opinion 
of practically every metallurgist in the country 
interested in the subject was solicited. Specimens 
of normal and abnormal steel were obtained from 
many commercial sources, and 63 experimental 
ingots of steel, made at one of the large steel 
plants, were examined. One steel company sent 
a representative to the Bureau to repeat and 
check some tests. This gave valuable ideas jn 
regard to test procedure. 

The Bureau of Mines has also taken up the 
problem, devoting itself largely to plant experi- 
mentation. The two Bureaus keep up a constant 
interchange of data. A large steel corporation 
invited the Bureau of Standards to send a man 
to experiment together with its own metallurgists 
at its plant, using both open-hearth and electric 
furnaces to make up normal and abnormal steel. 

Much metallurgical work reported by the 
Bureau, says Dr. H. W. Gitrett, in an article in 
Tron Age,’? may very properly be con- 
sidered as the product of co-operative work of the 
metallurgical industry itself, working with and 
through the Bureau, rather than as work in and 
of the Bureau alone. 


Steelworks in Brazil.—One smal! plant making steel 
is operating steadily in Brazi]. It has one blast fur- 
nace, producing 25 tons of pig-iron per day, with a 
second under construction. One open-hearth furnace 
of 5 tons is running, while another is being built, 
the second to be one of 12 tons. A 14-in. blooming 
mill and a 10-in. finishing mill are run by rope drive 
from an electric motor. About 20 tons of rolled 
products are turned out per day. 


SEPTEMBER 30, 1926. 


THE FOUNDRY TRADE JOURNAL. 287 


Electric Arc Welding in the Foundry. 


Electric are welding has now become firmly 
established as an essential process in very many 
industries, both for repair work and for manu- 
facturing processes. The process has made enor- 
mous strides during the last few years both in 
developing new applications and in perfecting 
equipment and methods of operation. In foundry 
work the easy possibility of saving blown, 
cracked and broken castings by the arc-welding 
process makes its use practically indispensable. 

Two methods of are welding are in general use, 
the carbon-electrode process and the metallic- 
electrode process. In the carbon-electrode pro- 
cess the electrode consists of a carbon rod about 


cool to room temperature after each operation. 
When such a crevice is finally closed by the last 
stage of the weld the junction is one of mild steel 
to mild steel, the ductility of this metal obviating 
any possibility of cooling cracks. 

The repair of the large press frame shown in 
Figs. 2 and 3, while not actually a foundry 
reclamation job, is one such as might well occur 
in foundry practice and provides an interesting 
example of the method of joining large pieces. 


Fic. 1.—Cast-rron witH CRACK IN 
CoRNER MADE GOop By ARC WELDING. 


3-in. in diameter. An arc is struck between the 
earbon rod and the work and drawn out to a 
length of 4 to 14 in. The intense heat melts the 
work below the electrode tip, additional metal 
being melted in from a separate filling rod. The 
earbon process is used mainly for rough, heavy 
work, where speed and economy are of primary 
importance, such as filling large blow-holes and 
flaws. In the metallic-electrode process the arc 
is struck between the work and a metal wire, the 
wire fulfilling the functions both of electrode and 
filling rod. The are is kept very short—from 
1/16- to }-in.—to ensure good penetration and to 
facilitate the passage of metal from the electrode 
wire to the work. The metallic-are process can 
be employed for nearly all welding operations and 
is particularly valuable where reliable welds of 
great strength are required. Where pre-heating 
is practicable and worth while a cast-iron elec- 
trode may be employed, and the casting made as 
strong as new and as easily machinable. Without 
pre-heating many defective iron castings are made 


Frame CAastTING IN 


MACHINE 
Course or Repair sy Arc WELDING. 


Fic. 2.—Larce 


as strong as new, using a mild steel electrode, but 
the weld is capable of machining only by the 
grinding process. 

The bedplate shown in Fig. 1 is a good example 
of a defective casting saved by welding. <A crack 
of about 8 in. in length, extending across one 
corner of the machined surface and down the side 
was revealed after machining. To avoid distor- 
tion which might have been caused by pre-heating. 
the casting was welded cold, using a mild steel 
electrode. Two holes of 4-in. dia. were first 
drilled, one at the extreme end of the bottom 
portion and one at the bottom of the vertical 
portion, and the whole crack was carefully veed 
out with a cutting blowpipe. On the horizontal 
portion of the crack the vee was made to give a 
clearance of } in. between the bottom edges 
Successive layers of metal were then coated on 
the surfaces of the vee, the piece being allowed to 


Fic. 3.—Larce FRAME 
Repatrs CoMPLETED. 


CasTING. 


One corner of the frame had been broken right 
off and a crack had been made in the other side. 
The pieces were brought into correct position with 
a mandril inserted in the top bearings to ensure 
correct alignment. The fractures were then veed 
out and 2-in. studs inserted in the surfaces of both 
sides of the main fractures as shown in Fig. 2. 
The method of welding after studding is first to 
build up successive layers round each stud until 
the circles so formed join up into a solid layer 
level with the tops of the studs. The process 
then continues as in the example described above. 
After the two main fractures of the frame had 
been so repaired the side crack was welded with- 
out studding. The completed work is shown in 


Fic. Overator Metrrovick Arc WELD- 
ina Ser ror vse on D.C. Supety, CoMpLete 
with ConTROL GEAR AND SWITCHBOARD. 


Fig. 3. The press was back in work again in 
three days and has now been working satistfac- 
torily for eighteen months. 

To get the best results in are welding, efficient 
and suitably designed plant is necessary. The equip- 
ments with which the above work was carried out 
are the standard arc-welding sets supplied by the 
Metropolitan-Vickers Electrical Company. Typical 
sets for single operator are shown in Figs. 4 and 5. 
Each set consists of a direct-current generator of 
special characteristics, driven by an a.c. or d.c. 
motor, according to the nature of electric supply 
available, tegether with suitable control gear and 
switchboard, the whole set being assembled as a 
portable or semi-portable unit. 


> 
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The generator is so designed that it is self- 
stabilising, a feature of such importance that it 
is worthy of special explanation. To obtain the 
best possible results in are welding an easily- 
maintained are giving constant heating effect is 
essential. In the past the normal method of 
obtaining this characteristic has been to use a 


Ai 
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generated is usefully employed at the arc, result- 
ing in a saving of power consumption of from 
33 to 67 per cent., according to the class of work. 
In addition this characteristic makes it easy for 
the operator to strike and maintain the are, so 
that a new operator learns more easily and an 
experienced operator can accomplish more in a 


WICKERS MANCHESTER 


Fic. Metrovick Arc WELDING Set For usE on A.C. Suppry, CoMPLeTE 
ContTrot GEAR AND SWITCHBOARD. 


Fic. 6.—Six or a Grove or Ercur Metrovick GENERATORS DRIVEN BY 
A Common Motor. 


stabilising resistance in series with the arc. Such 
an arrangement, however, involves a considerable 
waste of power. The Metropolitan-Vickers arc- 
welding generator gives a voltage which falls 
when the weld current increases and rises again 
when the current falls. It thus maintains a con- 
stant heating effect without the use of a resist- 


ance. In this way the whole of the energy | 


given time. The generator is built to withstand 
short circuits: no protective devices are necessary, 
and the utmost simplicity of equipment is secured. 

Where a number of operators are to be employed 
the most economical working is obtained by the 
provision of a separate generator for each 
operator. Such an installation, which includes 
eight single-operator generators driven by a com- 
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mon motor is illustrated in Fig. 6. In this case 
an alternating current squirrel cage motor is 
employed, and excitation of the generators is 
obtained from a separate d.c. supply. For cases 
in which it is desired to supply a number of 
welders from a single generator the Metropolitan- 
Vickers multiple-operator system has been 
developed. In this case the generator is a 70-volt 
commutating-pole machine, which instead of 
having the falling voltage characteristic of the 
single-operator sets, is compound wound to give 
constant voltage, and each welder is provided with 
a stabilising resistance. While the introduction 
of stabilising resistances renders the multiple- 
operator system considerably less efficient than a 
group of single-operator sets, the system is pre- 
ferred in some instances owing to its lower 
initial cost and smaller space requirements. 

Metallic are welding is applicable to steel casi- 
ings as well as to iron castings. Indeed, the 
welding of cast steel is the easier problem owing 
to the absence of free carbon in the material. 

For all foundry applications it is important 
that welding should, where possible, be given to a 
skilled welder or carried out under skilled super- 
vision. Failing either of these the welder’s work 
should be superintended by one having knowledge 
of the stresses likely to be set up in castings by 
local expansion and contraction and able to draw 
conclusions from phenomena observed. To assist 
foundrymen to obtain the best results the Metro- 
politan-Vickers Electrical Company undertakes to 
send an expert representative to supervise the 
starting up of new installations, to demonstrate 
the use of the apparatus, and to instruct the 
foundry’s welder in the correct method of opera- 
tion. 


Large Textile Foundry Visited. 


About 70 members of the Lancashire Branch of 
the Institute of British Foundrymen visited 
Messrs. Mather and Platt’s Foundries at Salford 
Ironworks last Monday week. The foundry was 
erected about forty years ago and has been 
extended by taking in the machine shops when 
the machining and erecting departments were 
removed to Messrs. Mather & Platt’s Park 
Works some years ago. Other alterations have 
been made from time to time, modern cupolas 
are in operation and considerable use is made of 
jolt-ram moulding machines. Several of these 
machines of the roll-over type are giving excellent 
results on light repetition work for the electrical 
and textile departments. The work produced in 
the foundry is of a very varied character and 
ranges from light castings up to very high 
quality work for centrifugal pumps. All classes 
of moulding are practised, including gréen-sand, 
dry-sand and loam moulding. In spite of the 
present industrial troubles the company has been 
fortunate in securing stocks of material and fuel 
and the foundry is producing a comparatively 
large output of castings. 

After the visit the members were entertained 
to tea by the company at the William Mather 
Institute. The thanks of the visitors were voiced 
by Messrs. Smith, Key and Makemson, respec- 
tively President, Senior Vice-President and 
Secretary of the Branch. In reply the chairman 
of Messrs. Mather & Platt (Mr. Loris Mather) 
expressed the company’s pleasure in entertaining 
the party and referred to the diminishing number 
of boys entering the foundry trade. He said that 
the trade was as attractive as many more popular 
trades and he stressed the necessity of suitably 
training those boys who are entering the industry. 
In this connection he mentioned that the build- 
ing in which the party was assembled was erected 
by his late father, Sir William Mather, as a 
technical institute for the apprentices in the 
works. This was before the existence of the pre- 
sent widespread facilities for obtaining technical 
training. For many years technical instruction 
was given in the building to the firm’s appren- 
tices until the development of technical classes 
under the Education Committees rendered the 
work unnecessary. The institute is now a work- 
men’s dining room and is also used as a centre 
of social work in the district. 
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Book Review. 


Giesserei Handbuch (Foundry Handbook), 
Second Edition. Compiled by the Verein 
Deutscher Eisengiessereien Giessereiverband (The 
German Foundry Owners’ Association). Pub- 
lished by R. Oldenbourg Verlag, Gliickstrasse 8, 
Miinchen (Munich). Price (bound in linen) 
18 marks. 

This is an extremely well-compiled and excel- 
lently edited handbook for foundrymen, the first 
sixty-nine pages of which set out the tests im- 
posed by every country and their specification- 
gla bodies—all set out in alphabetical 
order. 

The second section, written by Dr. Rudeloff, 
deals with the physical properties of foundry 
irons. He starts off with the  iron-carbon 
diagram, elaborates the influence of silicon, and 
finishes off with the effect of other elements. This 
is followed by their relation to physical tests. 
To testing machines eight illustrated pages are 
devoted. A section on the influence of heat and 
repeated heatings is followed by an exposé of 
Perlit iron. 

Section ITT is devoted to pig-iron, in which is 
set out classifications of typical analyses, metallo- 
graphic structures. This is followed by a section 
on the proper methods to adopt for sampling, 
and analysing. A note on the Iron-buying Syn- 
dicate in connection with the Foundry Owners’ 
Association outlines the advantages offered. 
Finally, some cupola additions, reference being 
made to the E.K. briquettes, which are appa- 
rently extensively used in Germany. 

Section IV treats of the fuel used in foundries. 
For coke the methods of analysis suggested by 
the Rheinische-Westfilischen Coke Syndicate are 
set out, as they are recognised as standard in 
German foundries. Typical analyses are also 
included. 

Section V is devoted to cupola practice, tack- 
ling the subject very thoroughly from the aspects 
of blast pressure, size of tuyeres, calculations, 
melting losses, and slag composition. 

Section VI is for the pattern makers, and 
the colour schemes approved by German _ in- 
dustry are outlined, as also are shrinkage allow- 
ances, Important articles on_ refractories, 
sands, and loam boxes are also included. 

In Section VIT there is detailed a 
castings (cireéd 1200), with an 
which classification they fall. 
set the standard sizes of 
casting. 

Section IX outlines the principles of the Harz- 
burger Druckschrift—a unified system of costing 
adopted by all affiliated German foundries, whilst 
X details the customs duties payable. 

Section XT is devoted to the statistics of the 
business. Tt seems that there are 2,163 iron 
foundries, with a personnel of 165,314, which 
gives the high average of 76 per foundry. In 
Germany, in 1924, there were 1,560 iron foun- 
dries, operating 3,147 cupolas, 121 air furnaces; 
additionally, 97 Siemens, 855 crucibles, 17 electric 
furnaces, 126 haby Bessemers, and 756 malleable 
annealing stoves employed in making castings. 

Section XIT is a list of all the publications 
presenting matter of interest to foundrymen. 

Section XTIT outlines the composition of the 
German Foundry Owners’ Association. This was 
formed in 1869, and has 1,400 foundries attached 
to it. Also, there are thirteen associated societies, 
such as the roll-makers’, which co-operate with 
it. These are all set out in detail, whilst in 
Section XIV the foreign foundry associations are 
given. The British list contains details of asso- 
ciations at Dundee, Edinbureh, Leeds, Liverpool, 
Newport, Swansea, and Wigan. It is quite 
interesting but not auite up to date, 
and both the I.B.F. and the B.C.I.R.A. are 
omitted. Finally, there is a directory of German 
iron, steel, malleable and chilled iron, and 
pine founders. 

Section XX is a directorv of the non-ferrous 
foundries, which gives a clear indication as to 
what they make. Other lists given are those of 
the blast furnaces, and suppliers of foundry 
plant and requisites, set out under the material 
sought for. The book contains 413 pages, and is 
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Some Notes on the Development of the Centrifugal 
Casting Process in Great Britain and Europe.* 
By J. E. Hurst, Sheffield. 


The broad principles embodied in the centri- 
fugal casting process are now familiar to most 
foundrymen throughout the world. Apart from 
certain exceptions, the centrifugal process is 
dependent upon the use of a metal permanent 
mould, and on these grounds it is entitled to a 
place amongst the various permanent-mould cast- 
ing processes. This is now generally accepted and 
it is a fact that other permanent-mould processes 
are now frequently referred to as stationary pro- 
cesses to distinguish them from the centrifugal or 
rotary processes. 

On the basis of actual commercial output ex- 
pressed in weight of castings produced, it is 
probable that the total output of castings from 
the centrifugal process far exceeds the output 
from any other process of permanent-mould cast- 
ing. From this point of view it must be conceded 
that the centrifugal process occupies the premier 
position amongst permanent-mould casting pro- 
cesses, and for this reason some notes on its 
development are well worthy of inclusion amongst 
a symposium of papers on this subject. 

Superficially, the application of the centrifugal 
process appears to be of a limited nature, but 
closer acquaintance rapidly shows the applications 
of this process are very much larger than one 
would suppose. Many large foundries and 
engineers have been intrigued by the possibilities 
of this process and have engaged in development 
work and experiments with a view to adapting 
the process to their requirements. It is im- 
possible in this short review of the status and 
development of the centrifugal process on this 
side of the Atlantic to deal exhaustively with all 
these developments, as it is necessary to pay more 
attention to those developments which are in 
actual commercial operation. 


Early Developments of Centrifugal Casting. 


As far as can be traced, the credit for the 
origin of the centrifugal casting process belongs 
to Great Britain and the inventor, Anthony 
Eckhardt, whose very complete patent was taken 
out in the year 1809, almost one hundred and 
twenty years ago. Beyond the fact that he lived 
in Birmingham we have very little further 
information of this inventor. From this date to 
March, 1849, the date of Andrew Shanks’ patent, 
little further was done in the development in the 
process in this country. Shanks applied himself 
to the production of cast iron pipes, and a 
description of his process appears in the ‘‘ Scien- 
tific American *’ of December, 1849. 

Any mention of the development of the centri- 
fugal casting process cannot he complete without 
reference to the work of Joseph Whitley. The 
records of Whitley’s work on this process as dis- 
closed by an examination of his many patents 
taken out from the year 1860 onwards, show his 
remarkable genius and his keen appreciation of 
the controlling influences in the successful pro- 
duction of centrifugal castings. The pouring 
device mentioned in his patent No. 13,204, of 
1884, is worthy of special comment. This pourer 
was of the trough type, equipped with a series of 
nozzle outlets at equally spaced distances apart. 
The difficulty of the application of this type of 
pourer to long lengths (actually 8 ft. 6 in.) was 
at once appreciated by him and was overcome in 
a very ingenious manner by the application of a 
reciprocating motion to the trough. The con- 
tinued reciprocation of the streams of metal 
issuing from the separate nozzles resulted in the 
distribution of the metal on the surface of the 
mould in a series of spirally related sub-divisions 
or interlacing spirals. In spite of the mechanical 
difficulties with which he must have been faced 
in the construction of high speed rotative 
machinery, ke succeeded in producing castings 
8 ft. 6 in. in length, tubes composed of several 
layers of different varieties of cast iron, and cast- 


*A Paper read before the American Foundrymen’s Asso- 
ciation. The author is Managing Director of Centrifugal 
Castings. Ltd. 


ings in brass and bronze, all of which were 
exhibited at the Inventions Exhibition in the year 
1888. The firm of Joseph Whitley & Company, 
later Whitley Partners, was founded in 1844. 
This company is still carrying on operations in 
Leeds as brassfounders and undertakes the pro- 
duction of cylindrical castings in brass and bronze 
by the centrifugal process to this day. 

The centrifugal process has attracted many 
eminent engineers and inventors since this time 
both in this and other countries. Its greatest 
success has been made undoubtedly during the 
last decade in its extensive application to the 
production of cast-iron pipes. The developments 
of Millspaugh, Sens and de Lavaud and Moore 
in America, of Stokes and Hurst-Ball in England, 
Gelsenkirchen and others on the Continent, are 
familiar to those interested in this subject. 


Cast-iron Fipes. 

The Lavaud process above mentioned is in opera- 
tion in England at the works of the Stanton Com- 
pany, near Nottingham, and at the works of the 
Compagnie Generale des Conduites d’Eau_ at 
Liége, Belgium. The former plant’ is the largest 
unit plant in operation under this system. Since 
its inception up to November, 1925, it has manu- 
factured and supplied 1,673 miles of pipes. In 
Germany the Gelsenkirchen company’ is operating 
under the Briede patents and other systems are 
in the development stage. 

The process of which the writer is the joint 
inventor, viz., the Hurst-Ball process, is in the 
process of development in its application to the 
production of pipes at the works of Newton, 
Chambers & Company, Limited, Thorncliffe Iron- 
works, near Sheffield. 

It is of some interest to note that what is 
probably the largest centrifugal casting yet pro- 
duced in cast iron, in the shape of a 33-in. 
diameter spigot and socket pipe, weighing approxi- 
mately 2 tons, has been made* on the Hurst-Ball 
machine during the experiments at Kilmarnock. 

The mechanical details of the various processes 
as applied to the production of pipes have been 
generally described in various technical publica- 
tions. The characteristic feature of the Lavaud 
system is the fact that the pipes are rendered 
free from chill by subjecting them to an anneal- 
ing treatment subsequent to their removal from 
the mould. At the works of the Stanton com- 
pany this annealing treatment is carried out in 
specially ,designed continuous annealing furnaces 
equipped with waste heat recovery. 

In the Lavaud system as operated at Conduites 
d’Eau this annealing treatment has been dis- 
pensed with and the pipes are produced direct in 
a freely machinable condition free from chill. A 
British patent, No. 242,617, in the name of this 
company describes the improvements for ‘‘ Making 
unhardened iron castings.’’ The essential feature 
of this patent is that the mould “is lined with 
silicon, ferro-silicon, or other silicon containing 
substance ’’ mixed with a suitable adhesive and 
applied by means of a brush, atomiser, or a form 
of separate pouring trough. 

In the Hurst-Ball system the ¢astings are pro- 
duced free from chill without any annealing treat- 
ment. This is effected by using hot moulds, the 
temperature conditions of which are maintained 
by the actual production of castings. While 
atmospherically cooled moulds are at present in 
use the correct temperature conditions can be 
maintained with the use of a liquid cooling 
medium such as water. 


The Chemical Composition of Cast Iron Used in 
Centrifugally Cast Pipes. 
The chemical composition of the iron used in 
the Stanton-Lavaud* pipes is as given in Table T. 


1E. J. Fox and P. H. Wilson, Founpry Trape Journat, 
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The cast iron is remelted in cupolas and is not 
used direct from the blast furnaces. The im- 
portance of the chemical composition has been 
commented upon by the Stanton company, and at 
the present stage it appears to be somewhat un- 
certain as to whether sufficient accurate control 
can be exercised over the composition of direct 
blast furnace metal for the centrifugal casting 
process. 

In the Hurst-Ball process a No. 3 Scotch iron 
having a somewhat lower silicon content has been 
used in the experimental work on pipes. The 
chemical composition of this iron is also given 
in Table I. 


Taste I, 

Element. Stanton. No. 3 Scotch. 
TC. oo) BS 3.75 
Gr. C 3.0 mean value 3.15 mean value 
CC. 0.5 mean value 0.60 mean value 
Si. oo} 3.0 2.75 mean value 
Mn. ..| 0.35 mean value 0.75 mean value 
8. 0.075 0.075 mean value 
| .-| 1.20 mean value 0.75 mean value 


The lower silicon and phosphorus contents of 
this material are responsible for slightly improved 
physical and mechanical properties. 


Strength Properties of Centrifugally Cast Pipes. 

The strength properties of pipes cast by the 
Lavaud process have been exhaustively investi- 
gated by Fox and Wilson of the Stanton 
Company.> The tests made by these investigators 
were carried out on actual pipes and on the 
material itself. Actual pipes and samples cut 
from pipes were tested to destruction under 
different systems of loading, viz.: (1) internal 
bursting pressure, (2) external collapsing pressure, 
and (3) transverse bending. Specimens of 
material cut from pipes were also submitted to 
transverse, direct tensile and other tests. 

As a result of the improved mechanical pro- 
perties the Stanton Company has been able to 
reduce the radial thickness of the centrifugally 
cast pipes below the British standard specifica- 
tion requirements to such an extent as to pro- 
duce pipes 20 to 25 per cent. less in weight than 
the British standard requirements. 

It is of importance to bear in mind that the 
mechanical test figures above have been obtained 
on material cast by the Lavaud process after 
having been subjected to the standard annealing 
treatment. Certain of these figures are inter- 
esting to compare with those obtained on direct 
castings by the Hurst-Ball system without any 
annealing treatment. 

Apart from the improvement in mechanical 
properties the use of the centrifugal process is 
accompanied by considerable improvements in the 
quality of the pipes. As a result of the centri- 
fugal pressure the pipes are free from blowholes 
and internal defects, and the use of a_ metal 
mould results in the production of pipes of 
greater uniformity and to closer limits of dimen- 
sions. Even in large diameter pipes, upwards 
of 2 tons in weight, a maximum total variation 
in weight of 2§ per cent can be maintained 
readily. The absence of sand as a moulding 
material also tends to increased soundness in the 
castings. and the pipes are invariably free from 
adhering sandy skins. 


General Cast-Tron Castings. 

The centrifugal process has heen extensively 
developed in Great Britain for the production of 
cylindrical castings in cast iron for the manu- 
facture of piston rings, sleeve valve liners and 
engine cylinder liners. 

The production of castings by the centrifugal 
process for the above purposes has been in opera- 
tion on a commercial basis in Great Britain for 
the past ten vears. As far as the writer is aware 
this application of the centrifugal process has 
heen developed more extensively in this country 
than any other. 

As in the case of pine casting, permanent metal 
moulds are used and in all cases the castings are 
produced directly machinable without any sub- 
sequent annealing. In all cases the rotating 


5 Fox and Wilson, Founpry Trape JournaL, January 21, 
1926, pages 43-42 
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moulds are maintained cool naturally, or atmo- 
spherically, and as far as the writer is aware 
water cooling of the moulds or any other form of 
cooling other than atmospheric has not been 
utilised for this purpose. 

To meet the requirements of piston ring makers, 
drum castings are made from 2 in. up to 48 in. 
diameter. A complete range of standard sizes of 
drum castings within these limits has been drawn 
up which is practically accepted by all the manu- 
facturers of piston rings. The standardisation of 
the castings enables the centrifugal process to 
operate on economic lines. 

In addition to piston ring drums other varieties 
of cylindrical castings are produced in a similar 
manner. Among these are sleeve valve liners for 
the various types of automobile engines, piston 
valve liner castings for locomotives, cylindrical 
liner castings for locomotives, gas, oil and Diesel 
engines. 

Chemical Composition of General Centrifugal 
Castings. 

The above mentioned applications of general 
centrifugal castings all belong to the classification 
of high grade castings in which the very best 
mechanical and physical properties consistent with 
the particular requirements are desired. The 
chemical composition assumes a role of additional 
importance in these cases, as apart from the 
production of a machinable casting, it is neces- 
sary to produce the very best mechanical and 
physical properties in the castings. 

This subject has been extensively studied with 
particular reference to small castings for auto- 
mobile piston rings, by a sub-committee of the 
British Engineering Standards Committee. The 
physical and mechanical requirements of piston 
rings are concerned with the ultimate breaking 
strength of the material and the absence of 
‘* flabbiness ’”’ or lack of springiness. In addi- 
tion to studying the actual breaking strength of 
cast iron in the form of piston rings these investi- 
gations have necessitated a study of the relation 
between chemical composition, permanent set and 
modulus of elasticity. A series of tests have been 
devised for the determination of these properties 
and a standard specification has been drawn up 
specifying the minimum limits of these properties 
which constitute satisfactory piston rings. This 
specification B. E. S. Specification No. 5004/1924, 
is also adopted by the British Air Ministry as 
Specification No. 3.K6., and for further details 
the actual specifications should be consulted. It 
is sufficient for the purposes of this review to 
state that a section ios been embodied in these 
specifications in which the limits of chemical com- 
position for centrifically cast piston ring drums 
has been specified. The mechanical and physical 
tests required in the specification are the same 
for both sand and centrifically cast piston ring 
drums. The limits of chemical composition for 
centrifugal castings are: TC, not more than 3.5; 
CC, between 0.45 and 0.80: Si, between 1.8 and 
3.0: Mn, between 0.4 and 1.2; S, not more than 
0.12, and P, not more than 1.00 per cent. 

In actual practice the lower limits of the 
specification as far as silicon contents are con- 
cerned are worked to, and a typical composition 


TABLE II.—Direct Tensile Tests on Centrifugal Iron Castings 
(Hurst- Ball). 


Tot. Ultimate 
C. | Si. | Mn.] S. P. |strength 
z.| Per | Per | Per | Per | Per | Tons per Remarks. 

cent.| cent.| cent.| cent.| cent.) sq. in 
1] 3.21) 2.75] 0.31] 0.11] 0.64} 17.46 Direct Cupola melted 
2 | 2.99] 2.70) 0.39] 0.09! 0.64] 19.40 Metal from receiver 
3 | 2.95] 2.85) 0.28] 0.10] 0.92] 19.95 Metal from receiver 
4| 2.99] 1.98] 0.35) — — | 19.50 Determined on ring 
5 | 3.10] 2.55) 0.29) — — | 19.31 Determined on ring 
6 | 3.151 2.751 0.291 — — 18.71 Determined on ring 


of the writer’s own product is TC, 3.45; Gr, 2.85; 
CC, 0.60; Si, 2.55; Mn, 0.85; SO 0.09; and P, 
0.75 per cent. 

It is important to add a note that this com- 
position is confined to automobile piston ring 
drums which castings never exceed 10 millimeters 
in radial thickness. These castings are produced 
directly from metal moulds without any annealing 
and are capable of being machined at a 
guaranteed minimum machining speed of 30 ft. 
per min. In fact, so far as experiment teaches us 


at present annealing at temperatures above the 
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pearlite point destroys the ‘‘ springiness ”’ 
characteristics. Short annealing at low tem- 
peratures of 450 to 500 deg. C. improves the 
springiness. 

Physical and Mechanical Castings. 

The mechanical and physical properties of 
centrifugally cast piston ring drums are ‘con- 
siderably superior to those of similar drums sand 
cast. A typical series of results obtained are 
given in Table II. The additional advantages 
of centrifugal castings over sand castings for 
these general purposes are (1) their freedom from 
sand and hard sandy skins, (2) their uniformity 
of dimensions, (3) the absence of blow holes and 
internal unsoundness. The value of these advan- 
tages in the intensive machining of piston rings 
needs no further elaboration. 


Resistance to Wear. 

Investigation is in progress on the resistance 
to wear of centrifugally cast material. It has 
been found of considerable importance to main- 
tain as high a combined carbon value as possible 
to obtain high resistance to wear, and on no 
account pee this be less than the minimum 
value given in the standard specification. 

The writer has previously published® the results 
of some experiments on the comparative resist- 
ance to wear of centrifugal and sand cast 
material. These results are of interest and are 
given in Table III. Both samples tested were of 


III.—Centrifugally Cast Metal. 


Grams. Grams, 

Original weight of Specimen .. 6.7500 Loss 
Weight after 3,000,000 revolutions 6.7349 0.0151 
Weight after 4,000,000 revolutions 6.7339 0.0010 
Weight after 5,000,000 revolutions 6.7335 0.0004 
Weight after 7,000,000 revolutions 6.7331 0.0004 
Total loss 0.0169 

Sand Cast Metal. 

Grams. Grams. 
Original weight of Specimen .. 6.7530 0.0075 
Weight after 3,000,000 revolutions 6.7445 0.0075 
Weight after 4,000,000 revolutions 6.7425 0.0030 
Weight after 5,000,000 revolutions 6.7325 0.0100 
Weight after 7,000,000 revolutions 6.7220 0.0105 
Total loss ic 0.0310 


the same material from the same ladle, and the 
tests were made under comparative conditions. 

In the initial stages of the wearing action the 
rate of wear is greater in the centrifugal casting 
than in the sand casting. The centrifugal cast- 
ing appears to attain a condition in which the 
rate of wear becomes of a constant low value, and 
over the duration of this test the total wear in 
the sand casting is nearly twice that of the 
centrifugal casting. 

Cylinder Liners. 

For thicker castings such as large piston ring 
drums and cylinder liners the thickness of which 
exceed 0.75 in. a lower silicon content is used. 
We are able to produce castings directly 
machinable with a silicon content as low as 1.5 
per cent., a value closely approximating that of 
sand casting practice. 


Centrifugal Casting in Steel. 

The development of the application of the 
centrifugal process to the oualineion of castings 
in steel has not been so extensive as in the case 
of cast iron. There are various reasons for this, 
of which probably the most dominant is the diffi- 
culty of maintaining a continuous supply of 
molten steel to enable continuous operation of 
the plant. This. of course, can be and is over- 
come, but not with the same ease as in the case 
of cast iron. 

The effect of centrifugally casting steel on the 
structural characteristics and physical properties 
of the steel have been ably dealt with in the 
Bureau of Standards Report No. 192/1921. 

At the poem time the only application of the 
centrifugal process of any magnitude to the pro- 
duction of steel castings in this country is the 
Davis steel wheel process operating at John 
Brown & Company’s works at Sheffield. This 


process is wel] known in America and its principal 


*J. E. Hurst, “ Journal West of Scotland Iron and Steel 
(astitute,” 1921-2. 
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object is to secure a manganese steel tread on 
the wheel. This is done in a very ingenious 
manner by the introduction of powdered ferro- 
manganese into the first portions of liquid metal 
wank enter the rotating mould. By virtue of 
the rotation this high manganese portion of the 
steel is finally located in the tread of the wheel. 
The application of the centrifugal process to the 
casting of steel pipes, hollow ingots and annular 
billets for various purposes is undoubtedly 
engaging the attention of many steel works’ 
engineers and metallurgists. At the time of 
writing, however, these applications of the pro- 
cess have not developed on any extensive com- 
mercial scale. 

Small steel hollow cylinders or bushes were pro- 
duced in this country particularly during the 
war-time when they were used to a certain extent 
for aeroplane engine cylinder liners. The com- 
mercial requirements of small cylindrical _ steel 
bushes does not lend itself to the same degree of 
standardisation as in the case of cast iron piston 
rings, a fact which has —— against more 
extensive development in this direction. 


Centrifugal Casting in Non-Ferrous Alloys. 


Supplies of molten non-ferrous alloys, available 
at almost any instant of time, are not so easily 
organised as in the case of ¢upola melted cast 
iron. As in the case of steel this is one of the 
difficulties to be faced in the extensive applica- 
tion of the centrifugal jprocess to non-ferrous 
alloys. Furthermore the amount of work avail- 
able of a repetition character and suitable for the 
application of the centrifugal process is limited. 

In spite of this there are several applications 
of this process of an extremely valuable nature 
to the non-ferrous industry. The difficulty of 
producing various brass and bronze sleeve cast- 
ings sound and free from defects is almost 
proverbial. The sleeve castings referred to are 
those used for lining paper mill rolls, hydraulic 
cylinders and rams, pump liners and similar items. 
These latter have been produced consistently in 
this country for many years, and the ability to 
produce these castings free from pinholes and 
similar defects is an outstanding advantage of 
the centrifugal process. 

Some work is also being done in this country 
in the application of the process to the produc- 
tion of phosphor bronze worm wheel blanks. 

Generally speaking, with the exception of gear 
wheel blanks, sand moulds have been consistently 
adopted in the production of cylinders by this 
process. One of the reasons for this is the lack 
of repeat requirements. In spite of this the 
advantages of the centrifugal casting process in 
the production of sound castings free from defects, 
which after all is the first and foremost require- 
ment of any casting, is amply demonstrated. 


Application to Concrete ani Other Materials. 


The centrifugal process is also very extensively 
used for lining cast iron and steel pipes with 
concrete and also with hydro-carbon materials, 
the basis of which are essentially materials of 
the nature of pitch and bitumen. 


Concluding Remarks. 


In spite of the fact that we can trace the 
centrifugal process of casting metals back for at 
least 120 years, its development on a commercial 
basis is largely confined to the last decade. The 
widespread interest which it has created in 
foundry and engineering circles and the unabated 
superiority of its product over the ordinary sand 
cast material cannot be denied. These facts 
taken in conjunction with the fact that its prin- 
cipal field of operation is pipe casting, an 
industry of a gigantic nature, claim attention for 
the centrifugal process as one of the greatest 
developments in metallurgical circles during the 
post war period. 

The centrifugal process is essentially a per- 
manent mould process with one or two exceptions 
in which the process has been developed on the 
basis of sand moulds. The writer has endeavoured 
to present some of the outstanding points of 
interest in the development of this process in 
Great Britain and Europe. 

Finally the writer would like to express his 
appreciation of the opportunity presented to him 
of representing the centrifugal casting process in 
this symposium of papers before your association. 
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Handling Materials in a Foundry.* 


By E. T. Bennington, Wickliffe, O. 


It is remarkable to note the many different 
material handling methods employed to accomplish 
the same results in the various industries. For 
instance, a roll of cloth in the textile mill will 
be handled in and out of storage in an entirely 
different method from that employed to handle 
rolls of paper of about the same size in a paper 
mill. The Cleveland Crane & Engineering Com- 
pany recently. installed a sheet-stacking device in 
a large steelworks which employed a_ principle 
of operation that has been used for stacking sheets 
of paper in printing establishments for a great 
many years. For some reason or other the steel- 
works engineers did not see the _ possibility of 
adopting a similar device for their own business, 
and probably there are not many steel-mill 
engineers who to-day know of the commonly used 
stacking device in print shops, although the 
engineer of one steelworks has a very intimate 
knowledge of the kind and number of tinning 
machines or any other type of production machines 
used by his principal competitors. It has been 
observed that men of one industry exchange 
ideas with men in the same industry, but it is 
seldom they exchange ideas enough with men in 
entirely different industries, or in industries that 
manufacture an entirely different product. 

Two Principles in Material Handling. 

In spite of the fact that the various industries 
use different methods to accomplish the same 
results of material handling, there are two fun- 
damental principles that are employed in every 
successful material-handling installation, regardless 
of the industry in which it is used. Principle 
No, 1 is to ‘‘ increase the size of the unit of pro- 
duction,’ and principle No, 2 is to “ pick up the 
load where it is and take it to its destination 
without rehandling.”’ 

Engineers are fast beginning to realise the im- 
portance of principle No. 1, to increase the size 
of the unit of production. Not over five years 
ago the largest bundle of wire produced by any 
wire mill weighed 150 lbs. When the Minnesota 
Steel Company at Duluth built the new wire mill 
they installed wire-drawing equipment and_ in- 
stalled material-handling machinery to handle 
bundles of wire weighing 300 Ibs. More than one 
wire-mill engineer told us that the new mill would 
be a failure. but to-day there is not a large wire 
mill in America that rolls a bundle smaller than 
300 Ibs., and many of the small mills have 
redesigned their machinery to increase the size of 
the bundle. In many cases they had to do it or 
go out of business. There is a new wire mill 
under process of construction that will roll and 
draw a 750-lb. bundle. The reason savings are 
effected by increasing the size of the unit of pro- 
duction in a wire mill is due to the fact that a block 
drawing a 300-lb. bundle of wire need be stripped 
only half as often as if drawing a 150-Ilb, bundle, 
with the result that one man can take care of 
twice as many blocks, and can keep all of the 
blocks more continuously producing wire, and not 
shut down so often to be reset with new bundles. 
The same principle holds true in a_galvanising 
process department, as well as in processes making 
nail rivets, barbed wire, ete. With the larger 
bundles these machines do not have to be set up 
and started so often. The saving in labour is con- 
siderable. Of course, the use of large bundles makes 
it necessary to use material-handling machinery, 
and, as long as material-handling machinery must 
he used, there is no reason why the unit of pro- 
duction in a wire mili should stop at 300 Ibs. A 
750-Ib. or 1,000-Ib. bundle is thoroughly practical, 
and it will not he many years before it is 
the common unit of production, 


Size of Units Handled Increased. 


Until recently the common warp beam used in 
the textile mill weighed 50 Ibs. and men carried 


* A Paper read before the Detroit Meeting of the American 
Foundrymen’s Association. The author is Maneger at the 
Cleveland Electric Tramrail Division of the Cleveland Crane and 
Engineering Company. 


the beam about the factory on their shoulders. 
The size of the beam has risen to 150 lbs., then 
300 lbs., and there are a few mills about the 
country that employ a 600-lb. beam. In some 
textile mills the 600-lb. beam will keep a machine 
running two weeks continuously before the 
machine is shut down to receive a new beam, It 
usually takes several hours to start a new beam in 
the machine, but it does not take any more time 
to start a 600-Ib. heam than it does a 50-lb. beam, 
but the non-productive time on the machine is 
only one-twelfth of what it would be if a 50-lb. 
beam were used. 

The author recently installed material-handling 
machinery in the largest artificial silk plant in 
the world to handle artificial silk on a 1-ton spool. 
The rubber mills in the past few years increased 
the size of rolls of friction fabric from 300 and 
400 Ibs. to a ton and over, with a considerable 
saving of non-productive time on the calendars, 
bias cutters, ete. Paper mills all over the country 
are increasing the size of the rajls of paper 
which they produce. Bakeries are baking bread 
in 1-ton lots, where they used to handle and bake 
bread in a manner which practically amounted to 
baking them in individual loaves. 

Some bolt and nut factories are handling the 
products about their plant in 1-ton units, where 
they formerly handled them about the plant in 
50-Ib. tote boxes. Sweet factories are cooking, 
pouring, and mixing their confections in ladles 
that weigh from 500 lbs, to a ton. Ice plants are 
pulling entire rows of cans from the freezing 
mixer, where not many years ago they were draw- 
ing single cans at a time, and in some cases did 
not employ machinery for this purpose. 


Foundry Units Increased. 


And last, but by no means of least importance, 
the foundries are increasing the sizes of the ladles 
and flasks. Some foundries are pouring moulds 
from ladles weighing 1,500 Ibs., whilst one 
foundry installed flasks 8 or 10 ft. long and a 
moulding machine to set up moulds in these flasks 
with material-handling machinery to handle the 
flasks and handle the ladle while pouring, and 
also to handle the castings to the cleaning room. 
In this case the product was cast-iron pipe, but 
if the product had been valve castings or pipe 
fittings, or any one of a thousand different castings 
that are made to-day, there are many foun- 
drymen who would say it would be impossible 
to cast fifty or a hundred small castings in a 
flask of the proper size, and probably would prove 
that they were correct in their contention. 

There is no doubt but what the foundries must 
fall in line with the other industries. Larger 
units of production in foundries are surely coming. 
Larger ladles and larger flasks with more cast- 
ings to a flask or to a pattern, and with these 
larger units of production the industry will see 
material-handling machinery used more exten- 
sively. In the majority of foundries to-day the 
size of the flask is limited to the weight that 
one or two men can lift, but when the lifting is 
more generally done with machinery the size of 
the units of production will increase rapidly. 

It is not only the size of the ladles and flasks 
that can be increased, and the size of the bucket 
or unit that conveys the rough castings into the 
cleaning room, but the size of the tumbling 
barrel and rattler will also increase the material- 
handling efficiency. A tumbling barrel that will 
clean one or two tons of castings will clean its 
charge just as quickly as a smaller machine that 
cleans only 400 or 500 Ibs. If the nature of the 
castings to be cleaned will permit the use of larger 
units, and practically all castings are so adapted 
that they can be cleaned in a large tumbler, the 
cost of doing the cleaning will be materially 
reduced. 


Application of Principle No. 2. 


Principle No. 2, is to pick up a load where it 
without re- 
This is the principle of material 


is and carry it to its destination 
handling it. 
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handling that is capable of much wider applica- 
tion to foundries. There are a great many 
material-handling machinery applications in foun- 
dries that are laid out without due regard to 
completing the handling of a load in one opera- 
tion. 

One foundry has just completed an installation 
of an elaborate system of material handling in 
which was employed many kinds of material-hand- 
ling machines, Roller conveyors, slat conveyors, 
monorail systems, cranes and belt conveyors were 
used extensively. To describe one cycle of opera- 
tion in connection with the handling of flasks and 
moulds, a monorail system was employed to re- 
move a mould from a large moulding machine and 
place it on a slat conveyor on which it was moved 
to a point where the pouring was accomplished 
from another monorail system. As this mould 
continued to travel along the conveyor the cast- 
ing was given sufficient time to set, the flask was 
picked up by another monorail system, shaken out 
and then conveyed to an inclined roller conveyor 
where the empty flask was returned in the general 
direction of the moulding machine. At the end 
of this roller conveyor it was again picked up by 
a monorail system and conveyed to the moulding 
machine. 

In many other industries the author has seen a 
load just as fragile in nature as an unpoured 
mould handled through many operations by one 
type of material-handling machinery. Manufac- 
turers of slat conveyors would imstal their 
machines in such a way that they would handle 
this flask through the entire operation of pour- 
ing, shaking out and returning the empty flask 
without necessitating the rehandling of the flask, 
and certainly monorail builders would have picked 
the flask off the moulding machine in such a way 
as to permit the cores to be set before closing the 
moulds and carry the flask through all the opera- 
tions of pouring and shaking out and returning 
the empty flask to the moulding machine without 
rehandling and at a considerable saving in labour. 


T. C. Flinn has asserted that he had discovered, 
after making a very thorough study of the sub- 
ject, that the brass foundries would probably aver- 
age 152 tons of material handled in order to pro- 
duce one ton of castings, and that the iron foun- 
dries would probably average 206 tons of material 
handled in order to produce one ton of castings. 
This means that the same material is handled 
over and over again. A great many rehandled 
operations can be eliminated in foundries and 
without increasing materially the cost of the 
material-handling machinery. There is no other 
industry that handles so much material, or rather 
rehandles. so much material, to produce one ton 


of product. 
Core Room Applications. 


Principle No. 2 can be applied to the core room. 
The application of material-handling machinery 
would have to be approached in an entirely dif- 
ferent manner. Many other industries have suc- 
cessfully applied material-handling machinery to 
problems that are exactly the same from a 
material handling standpoint. 


For instance, there exists a pottery in which 
ceramic tanks are handled through the operations 
of moulding, dusting, drying and to the kilns 
without rehandling. It is not a difficult problem 
to handle cores from the core bench into the oven 
and out of the oven to storage or to the moulding 
floors in one ton lots and without rehandling the 
cores separately. It is usually recommended that 
when in storage they be not rehandled but 
left on the rack in which they were originally 
placed. A rack on wheels or on a skid does not 
cost much more than a good rack on the floor 
and if it is on wheels or on a skid it is capable 
of being moved as a unit and it saves handling. 
To our mind the greatest opportunity for the 
practical applications of. principle No. 2 in the 
foundry is on the moulding and pouring floor. 
There are probably more tons of material handled 
in moulding, pouring and shaking out than at 
any other place in the process of making castings. 
There is a possibility of applying material hand- 
ling to these operations in such a way as to make 
the department almost automatic. Equipment 
exists in different foundries in America which if 


TRADE JOURNAL. 


SEPTEMBER 30, 1926. 


brought together in one plant would make what is 
practically an automatic foundry. In one foun- 
dry in Southern Illinois there is an automatic 
moulding machine that received an empty flask at 
one end, the flask travelling through this machine, 
the drag first and the cope following, the sand as 
first applied and rammed, then the pattern was 
drawn automatically, after which the cores were 
set by hand and the flask closed. This moulding 
machine produced 80 complete moulds per hour, 
the moulds being about 3 ft. by 4 ft. containing 
four different castings. 

There is another foundry in Pittsburgh that has 
a very efficient means of shaking out a flask and 
returning the empty flask to the moulding machine 
without rehandling. There is a plant in New 
York State that has installed an automatic sys- 
tem of conveying castings from the shake-out to 
an incline rattler that receives the castings at one 
end, and the castings rattle through the machine 
about 30 ft. long where they are discharged at 
the other end without the aid of a man at any 
point. There are a number of foundries through- 
out the country so equipped that the flask is re- 
moved from the moulding machine and conveyed 
to a point adjacent to the cupola or furnace where 
it is poured. 

Bringing Automatic Handling Equipment Together. 

With the proper use of material-handling 
machinery it is possible to bring all of these auto- 
matic operations together in one plant. If this 
principle can be applied to one foundry it will 
mean that in addition to the men required at the 
moulding machine only a very few men will be 
needed to deliver clean castings to the finishing 
floor or shipping department. One or more men 
will be required at the cupola or furnace to take 
care of the pouring and one man at the shake-out 
to lend a hand if castings stick or if flasks do not 
separate as they should. We are sure that the 
material-handling machinery manufacturers will 
take care of the material handling part of such a 
foundry. The foundrymen will have to supply the 
moulding machines or several moulding machines. 
that will deliver finished moulds preferably at a 
high rate of production. 

To complete this picture the foundrymen should 
supply a spout or reservoir at the cupola or fur- 
nace that will permit molten metal to run directly 
from the furnace into the flask, that is brought to 
the furnace or cupola on the conveyor. This 
device should be so constructed that the metal will 
pour from the bottom something on the order of 
a steel foundry ladle and have a reservoir above 
to permit slag to collect where it can be skimmed 
off. With such a device a mould can be propelled 
under the spout and brought to rest until poured 
and then started in motion again. Such an appli- 
cation for the moulding and pouring floor would 
be applying principle No. 2 in a very efficient 
manner. 

Most foundries want to get the metal into the 
moulds as hot as possible, particularly the malle- 
able and brass foundries. It would be difficult to 
find a way in which this can be accomplished with 
greater efficiency and with greater assurance that 
the metal will reach the mould hot than by pour- 
ing the moulds right from the furnace. ome 
foundrymen will say that automatic or semi-auto- 
matic moulding, pouring, shaking out and clean- 
ing is impossible to accomplish in a practical way 
in spite of the figures of material handled to pro- 
duce one ton of castings. 

Some foundries that have spent thousands of 
dollars for material-handling machinery pride 
themselves on the fact that they have applied 
material-handling machinery to every operation, 
but the material-handling machinery consists of a 
hoist here, a monorail system there and a roller 
conveyor or slat conveyor at various points about 
the plant. They applied  material-handling 
machinery to the handling operations but they 
did not eliminate the handling operation or they 
did not apply principle No. 2 as effectively as they 
might have done, with the result that the material 
handled to produce castings was still very high 
and the pay-roll per ton of castings was not 
materially reduced, although the physical labour 
involved in producing the castings was probably 
materially reduced. 
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An Engineer’s Education 


is never finished—To be really efficient he must keep himself informed of all up-to-date 
methods and machineryand have a general knowledge of almost all branches of the industry 


PITMAN’S 


ENGINEERING 
EDUCATOR 


provides a complete practical course in general engineering 
for engineers, foundrymen, apprentices and improvers in Iron 
and Steel Works, and Engineering students. Works managers 
and foremen, consulting engineers and others will find it a 
valuable and exhaustive work of reference. 


IT IS THE WORK OF OVER 40 ENGINEERING EXPERTS 
under the able editorship of W. J. KEARTON, MEng., A.M.I.Mech.E., A.M.Inst.N.A. 


THERE ARE PRACTICAL, CAREFULLY GRADED LESSONS fully illustrated with 


working drawings, diagrams and photographs on the following (among other) subjects :— 


Blast Furnace Practice Engineering Materials: Testing Mathematics for Engineers 
Engineering Specifications and Properties Belting 
Diesel Engines: Operation and Patternmaking and Moulding Ball Bearings 
Maintenance Foundry Practice Patents 
Refrigerating Machinery Machine Tools Machine Drawing 
Air Compressors, Blowers and Fans: Fitting and Erecting Lubrication 
Construction and Operation Drawing Office Practice Fuel 
Mechanics for Engineers Works Organisation Notable Events in Engineering 
Care and Maintenance of Steam Training of Mechanical Engineers History 
Plant Elements of Mechanism Structural Steelwork 
Reciprocating Steam Engine: I e- Electro-technics Pumps: Construction and Main- 
sign and Construction Theory of Heat Engines, including tenance 
Condensing Plant: Design and Balancing Wire Manufacture 
Construction Gearing Manufacture of Iron and Steel 
Oil, Petrol and Gas Engines: Care Jigs and Tools Gas Engines and Producers 
and Maintenance Gauging Tube Making 
In addition there will be SPECIAL ARTICLES on IMPORTANT SUBJECTS by :— 
Wm. H. Patchell, Esq., M.Inst.C.E. A. G. M. Michell, Esq. 
Prof. W. H. Watkinson, M.Eng., M.Inst.C.E., 
Gibson, D.Sc., M.Inst.C.E., M.I.Min.E., M.i.Mech.E., A.LN.A. 
Prof. F. C. Lea, O.B.E., M.Sc., D.Sc., M.Inst.C.E., 
Prof. John Goodman, M.Inst.C.E., M.L.Mech.E., 
Sir Robert Hadfield, Bt., F’.R.S. James Swinburne, Esq., F.R.S. 


This Valuable Work will be complete in 30 Fortnightly Parts. 


PART I. NOW READY. Price 1/3 


Take this opportunity of getting it on easy terms 
and order Part 1 at once from a _ newsagent. 


Full particulars will be sent post free, and if any difficulty in obtaining the work is experienced please write direct to the Publishers 


SIR ISAAC PITMAN & SONS, LTD, STREET, 


LONCON, W.C.2 


EJ 
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Trade Talk. 


Tue STERLING FocnpRy Limitep, Ster- 
ling Works, London Road, Bedford, have decided to 


carry out a comprehensive scheme of development at. 


their works. 

THE NEW sHaFT at the Dolcoath Mine at Camborne, 
Cornwall, has just been completed by F. Piggott & 
Sons, of Abergavenny. The shaft was sunk to a total 
depth of 2,000 ft. and through 400 ft. of greenstone. 

WE ARE ADVISED that owing to the Westminster 
Council having decided to renumber a portion of 
Charing Cross Road, Metro-Vick House will in future 
be No. 155, Charing Cross Road, not 145, as hitherto. 

Tue SMITH OwEN ENGINEERING CORPORA- 
TION, Liirep, 36-38, Kingsway, W.C.2, inform us 
that their address and that of their associated com- 

anies, the Wellman Seaver Rolling Mill Company, 
Limited, and the Wellman Bibby Company, Limited, is 
now Victoria Station House. Victoria Street, S.W.1. 

Vickers, LimiTep, have received an order from ihe 
Admiralty for a large submarine depét ship. The 
main propelling machinery consists of twin screw 
double acting internal combustion engines, which will 
be manufactured at Barrow-in-Furnéss from British 
materials under licence from the Maschinenfabrik- 
Augsburg-Nurnberg A.G. 

Some 4,000 tons of steelwork will be made at 
Swansea in connection with the New Zealand Govern- 
ment’s contract placed with Sir William Arrol & 
Company, Limited, for erection of new railway shops 
at Pentone, North Island, New Zealand. There are 
twelve buildings altogether. and the contract includes 
complete erection. The contract sum is nearly 
£200,000. 

Mr. W. T. Grirritns, hon. secretary of the In 
stitute of Metals (London Local Section), announces 
that the meeting-place during the coming session, 1925 
27, will be in the rooms of the Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 
S.W.1. At the first meeting of the session on October 
14. the chairman’s address, by Mr. A. H. Mundey, 
will be on ‘“* The Metallurgist in Industry.”’ 

THE CANNON JRONFOUNDRIES, LIMITED, founded by 
Edward Sheldon at Deepfields in 1826. celebrated its 
centenary on Saturday last at Blackpool. Original'y 
known as bhdward and Stephen Sheldon, the enterprise 
occupied barely half an acre of Jand in ite early years 
and emploved fifteen or twenty people. The celebra- 
tion took tne form of a visit by the directors and 
employees to Blackpool, where, after lunch, presenta- 
tions were made to employees with over forty years’ 
service. 

FAIRFIELD-HOWpEN RvuTHs STEAM ACCUMULATORS, 
Liuitep, Caxton House, Westminster, London. S.W.1. 
have just received an order from the Bradford Dyers’ 
Association, Limited (Adams, Hamilton & Sons. 
Limited, Branch, Paisley), for a steam accumulator 
with a steam storage capacity of 20,000 lbs. between 
the pressures of 165 lbs. and 50 lbs. per square inch, 
together with the necessary automatic valves. The e6ize 
of the accumulator is approximately 47 ft. x 13 ft. The 

rinciple of steam accumulation, which is being so 
esis adopted on the Continent, is now making head- 
way in this country, and orders are being steadily 
placed for plants made in British works. 

IN CONNECTION with the 78th Anniversary Festival 
of the Roval Metal Trades Pension and Benevolent 
Society, which will be held at the Guildhall on 
November 2, when H.R.H. the Prince of Wales wil! 
attend, the Societv is inviting co-operation in an 
intensive effort, which will commence during the pre- 
sent month, to increase and maintain interest in the 
Society. in which 1,000 firms have been invited to 
join. The suggestion placed before the trade is that 
for approximately three weeks—from September 20 to 
October Q9—firms will allow their representatives to 
bring before customers the special need of the Society 
to get new and increased annual subscribers! 

Tue Britisn Leap MANUFACTURERS’ ASSOCIATION was 
registered on September 17 as a company limited by 
cuarantee and not having a capital divided into shares. 
with 100 members, each liable for £10 in the event of 
winding up. The objects are to protect the interests 
of manufacturers of sheet lead and lead pipes and other 
lead manufactures in the British Isles, including Ire- 
land. The management is vested in a committee. the 
first members of which are : Colone] A. J. Foster. Cap*] 
House, New Broad Street. E.C. (chairman); Mr. F. 
teid, Milburn House, Newcastle-upon-Tyne, vice- 
chairman (director of Cookson Lead and Antimony 
Company); Mr. A. R. Rivet, 19-23, Rochester Row, 
S.W.1 (general manager, T. & W. Farmiloe); Mr 
A. G. Simkins, 63, Belvedere Road, Lambeth. 8.E.1 
(director of Walkers, Parker & Company); Mr. A. 
Giddings, Chapel Street, Salford (director of Giddings 
& Dacre); Mr. G. D. Armstrong, Cheese Lane, Bristol, 
lead manufacturer (of Sheldon Bush & P. 8S. Company) 
The secretary is Mr. W. K. Wenham, %, New Broad 
Street, E.C 
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THE GOVERNMENT of Sao Paulo have, as recently 
announced, accepted the tender of Braithwaite & Com- 
pany (Engineers), Limited, for the construction of an 
** Armco ”’ ingot iron pipe line for conveying water to 
a distance of 80 kilometres from the Rio Claro head- 
waters to a_ new reservoir to be constructed at Villa 
Prudents. The contract was obtained in the keenest 
open competition from both American and Continental 
competitors. It will be remembered that Braithwaite 
& Company recently completed the largest water-pipe 
line ever constructed, namely, two 6 ft. dia. pipes, 
each 64 miles long, for the water supply of the Bombay 
Corporation. In the present case, ‘‘ Armco ”’ ingot iron 
was adopted as having better corrosion and rust-resist- 
ing properties. The whole of the contract, which will 
involve the use of twenty-five to thirty thousand tons 
of ingot iron, will be manufactured by Guest, Keen & 
Nettlefolds, Limited, Cardiff, and the Scottish Iron 
& Steel Company, Limited, of Glasgow, and will give 
employment in Great Britain to fully 2,000 men for 
one year. The firms operating this contract, despite 
the difficulties created by the coal situation, have 
already commenced manufacture, and furnaces have 
been started both at Cardiff and Glasgow. 


Obituary. 


Mr. H. Crawrorp, of Heaton, Newcastle, who was 
the assistant general secretary of the Shipconstructors’ 
and Shipwrights’ Association, has died at the age 
of 67 years. 

Mr. A. T. Mowrngaux, an ironmaster, of Woiver- 
hampton, has died at the age of 61. Mr. Molineaux 
was the second son of the late Mr. William Molineaux, 
ironmaster, and was associated with the Capponfield 
and Stonefield Ironworks. 


Contracts Open. 


Edinburgh, October 9.—The following articles for 
six months from November 16, for the Corporation :— 
Iron and iron castings, for the Lighting and Cleansing 
Department. The Lighting and Cleansing Department, 
331, High Street, Edinburgh. Iron and steel, bolts 
and nuts, for the Fire Engines Department. The 
Central Fire Station, Lauriston Place, Edinburgh. 
Iron, steel and iron castings, for the Roads and other 
Departments. The City Road Surveyor, City 
Chambers, Edinburgh. 

Manchester, October 12.—Permanent-way special 
track work, for the Tramways Committee. Mr. H. 
Mattinson, general manager and chief engineer, Cor- 
poration Tramways, 55, Piccadilly, Manchester. (Fee 
£1 1s., returnable.) 


Patent Specifications. 


The following list of patent specifications accepted 
have heen taken from the ‘* [lustrated Official 
Journal (Patents).”’ Printed copies of the full 
specification can be obtained from the Patent Office, 
25, "im Buildings, London, W.C.2, price 
ls. each. 


14,697. Vavutin, C. T. J., and Stepuens, C. V. Lead 
alloys. June 5, 1925. 257,676. 

15,440. Hvuycne, A. B. F. Machinery for manufac- 
turing articles and casting materials by the centri- 
fugal process. June 15, Cognate Applica- 
tion, 21144/25.) 257,690. 

20,813. Morr-BucHANAN CENTRIFUGAL Processes, 
Limitep, and Morr, D. Manufacture. centrifu- 
gally, of pipes. August 19, 1925. 257,728. 

22,314. Britisu THomson - Houston CoMPANy 
Livrrep, Younc, A. P., and Eastnopr, A 
Moulding-machines. September 7, 1925. 257,741. 

29,238. Wuirr, A. E. (Morcan Construction Com- 
PANY). Handling and conveying hot metal stock. 
November 19, 1925. 257,789. 

3,114. Dumas, G. M. J. Continuously-working fur- 
nace for preparing products having a high melting. 
point. February 3, 1926. 257,819. 

5,468. Brown, W. Method of and means for con- 
suming and utilising smoke and waste products of 
combustion from furnaces. February 26, 1§ 
257,829. 

10,996. MANNESMANNROHREN-WerRKE. Welded spigot- 
and-socket pipe joints. May 27, 1925. 252,692. 
12,589. Wuyrer, L., and Kies & Bark Ges. Air- 
seals for furnaces with travelling grates. May !7, 
1926. (Convention date not granted.) 252,201. 


Mr. T. W. Papmore has been elected a director of 
Thos. W. Ward, Limited, of the Albion Works, 
Sheffield. 
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“SERVICE <> FIRST” 


HAVE 
TRAINED STAFF 
EXPERTS 


REFRACTOLOG 


(the Science of Refractories). 


Their help and advice are entirely at your service free of charge. 
They can help YOU 
To save money 
To save time 
To avoid wasters 


you 


GENERAL REFRACTORIES 
Go. Ld. SHEFFIELD. 


on o try and remember our name in case 
BCM/ OK9 | it is unfamiliar to you. This is our British Mono- 


mark. Envelopes addressed simply thus will be 
LONDON. celivered to us by arrangement with the G,P.O. 


ages 
C7) wy 
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IRON AND STEEL MARKETS. 


Pig-Iron. 


MIDDLESBROUGH.—The interminable prolonga- 
tion of discussion on the mines dispute has had a 
correspondingly adverse effect upon business in the 
pig-iron markets, and, as far as Tees-side is concerned, 
conditions now are practically lifeless. This paralysis 
of the great staple industry of the district is evidenced 
by the fact that there are no ‘‘ Threes’”’ available 
this month, and for the small quantities to be had 
for delivery towards the end of October the price has 
advanced still further, and is now no less than 93s. 6d. 
per ton f.o.t., per ton more being the nominal 
export figure. The shortage gap is being met by the 
importation of Continental pig-iron, for which prices 
tend steadily upwards, while shipment becomes more 
difficult. Cleveland quotations are now:—No. 1, 
96s.; No. 3 G.M.B., 93s. 6d.; No. 4 foundry, 92s. 6d. ; 
and No. 4 forge, 92s. per ton. 

The hematite position is in about a similar condi- 
tion to that of foundry pig. On Tees-side the price 
of East Coast mixed numbers remains round about 
Ss. to 87s. 6d. per ton f.o.t., while there is a certain 
amount of silicious quality obtainable, 3 to 4 per 
cent. realising about 85s., and 4 to 5 per cent. about 
87s. 6d. per ton. On the North-West Coast prices 
are firmly maintained, with Bessemer mixed numbers 
quoted at £4 4s.. c.if. Welsh ports, £4 8s. 6d. per 
ton delivered at Glasgow, £4 15s. per ton delivered 
at Sheffield, and £5 7s. 6d. to £5 10s. per ton delivered 
at Birmingham. 


THE MIDLANDS.—The position of the ironfounders 
in this area has been eased considerably during the 
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portant proportions, and signs of an early recovery 
are now in evidence. There has been but little doing 
in manufactured copper, for which prices have been 
again shaded here and there. A striking feature of the 
monthly returns was the big reduction of 12,612 tons 
in the stocks of blister copper, making the total now 
259,493 tons. 

Official closing prices of standard copper have been 
as follow :— 

Cash: Thursday, £58 5s. to £58 7s. 6d.; Friday, 
£58 2s. 6d. to £58 5s. ; Monday, £58 5s. to £58 7s. 6d. ; 
Tuesday, £58 7s. 6d. to £58 10s. ; Ww ednesday, 
£58 7s. 6d. to £58 10s. 

Three Months : Thursday, £59 2s. 6d. to £59 5s. ; 
Friday, £58 17s. 6d. to £59; Monday. £59 to 
£59 2s. 6d. ; Tuesday, £59 2s. 6d. to £59 5s. ; Wednes- 
day, £59 Qs. 6d. to £59 5s, 


Tin.—Movements in standard tin have been subject 
to a sharp reaction during the past week, the decline 
being attributed to a bear raid, realisations by bulls. 
and the relinquishing of stocks previously held up. It 
is likely that it was the combination of all three. 
The metal has now fallen substantially from the peak 
of the recent rise, but is still much above the lowest 
of the year. The present movement is more or less a 
natural reaction after a very big rise, and owing to 
the undoubted shortage of the metal higher prices will 
probably again be seen before very long. 

Oficial closing prices of standard tin have been as 
under : 

Cok: Thursday, £307 10s. to £307 15s.; Friday, 
£306 15s. to £307; Monday, £311 to £311 10s. ; Tues- 
day, £313 10s. to £314; Wednesday. £312 10s. to 
£313. 

Three Months: Thursday. £299 5s. to £299 10s. ; 
Friday, £299 10s. to £299 i5s.: Monday, £301 10s. to 
£301 15s.; ‘luesday, £302 15s. to £303; Wednesday, 
£301 15s. to £302. 


last month by the arrival of consignments of Luxem- 
burg and German pig, together with adequate supplies 
of Westphalian foundry coke. No. 3 — No. 1 
Middlesbrough iron are still on the market, but sup- 
plies are very scarce, and delivery is now promised 
for early next month. No. 3 is quoted at £5 10s. 
and No. 1 £5 12s. 6d. per ton, delivered station or 
siding in this locality. There is also a little No. 3 
Scotch on offer in the region of £5 15s. per ton 
delivered. 


Speiter.— Variations in values in this section of the 
market are still restricted within narrow limits, and 
business on the whole is quiet. The American statis- 
tics are considered encouraging, particularly in view 
of the reduction in stocks shown. 

The following are the week’s prices :— 

Ordinary: Thursday, £34 7s. 6d.; Friday, 
£34 &s. 9d. ; Monday, £34 12s. 6d. : Tuesday, £34 15s. ; 
Wednesday, £34 15s. 


Lead.—There has been a fairly steady but quiet 
market for soft foreign pig, and after a few minor 
fluctuations values show a small decline. Recent su 

Metals. plies have been ample for requirements, and unless t 
demand at home increases materially, which is celibebr 
semen: until the coal stoppage is ended, some further small 
decline in prices seems not improbable. 
The week’s prices are appended : 


Copper.—Following the recent exciting developments 
in the tin section, it was only natural that the cash 


position for standard copper should be adversely Soft foreign (prompt): Thursday, £32: Friday, 
affected, resulting in a lower level of values. The £31 17s. 6d.: Monday, £31 17s. 6d.; Tuesday, 
downward movement, however, has been but of unim ‘31 18s. 3d.; Wednesday. £31 14s. 9d 
PROVED THEIR WORTH! 
Dear Sir, BRAINTREE 


You ‘will be glad to hear that your Gaiters proved their — Jast week when some molten steel was 
splashed over the legs of a man who was wearing them. he been unprotected he must have been 
bedly burned, but your Gaiters stopped the metal and he seaal uninjured. We have pleasure in sending 
you an order for a further dozen pairs. 
Yours faithfully, 


~~ (Signed) LAKE & ELLIOT, LIMITED. 
>, Write for particulars of ASBESTOS PROTECTIYE GARMENTS. 
oe SAFETY GOGGLES, WELDERS’ MASKS, SAND BLAST HELMETS, &c. 


Regd. Design 


No. 71881 H. G. SOMMERFIELD, Charterhouse Chambers, London, E.C.1 
FOUNDRY REQUISITES. 


ERITH LOAM Try our REFRACTORIES. 
J. PARISH & CO., | 

ERITH. 


THE CLEVELAND “MAGNESITE & LTD., 
Normanby Brickworks, Normanby, Eston, Y 


WORLD FAMOUS MOULDING SANDS 


MANSFIELD STANDARD SANDS for CORNISH MOULDING SAND and 
CASTINGS in IRON, BRASS & ALUMINIUM. CORNISH SILICA CLAY for STEEL 
Tel. 201. Pulverised ready for use. | Tel. 201. CASTINGS. 


STANDARD SAND CO., Ltd., MANSFIELD. ; CORNISH SAND CO., MANSFIELD. 


aT 

By 
Ca 
| 
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COLTNESS IRON CO., LTD. 


Makers of the well-known and old-established 
‘““COLTNESS’”’ BRAND OF HIGH CLASS SCOTCH PIG IRON 


ei PRICES, ANALYSES, ETC., MAY BE OBTAINED gy 
ON APPLICATION TO THE GLASGOW OFFICE. 


Ir 


‘STEINERT’’ 
ADVICE 
GIVEN MAGNETIC IRON 
FREE SEPARATORS 


machine you will 
. eventually install to save 
+ money, time and _ labour. 


| class materials, soundly 
i constructed and absolutely 


efficient. 


| All types made of high 


 SCHURMANN CUPOLA 
& FOUNDRY EQUIPMENT 


co., LTD., 


Phone : Victoria 9917. 
Grams : “ Smeetolim, Sowest, London.” 


Victoria St., London, 


Ground Ganister, 
Steel Moulders’ Composition, 
Silica Bricks, Refractory Goods. 


PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 


| 
4 . 
| 
ot 
. 
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Standard cash .. 58 
Three months .. 59 
Electrolytic .. .. 66 


= 


Do. October -- 66 
Do. November .. 66 
Ingot bars .. .. 66 £ 
H.C. wire rods .. 69 10 6 
Off. av. cash, Aug. 58 18 43 
Do., 3 mths. Aug. 59 13 72 
Do., Sttlmnt, Aug. 58 17 73 
Do., Electro, Aug. 67 1 10% 
Do., B.8., Aug. .. 66 0 10 
Aver. spot price 

copper, Aug. .. 58 17 74 
Do., wire bars, Aug.67 6 8 


Solid drawn tubes 13d. 
Brazed tubes ae 13d. 
BRASS. 


Solid drawn tubes .. 12d. 
Brazed tubes .. .. 134d. 


Rods,drawn . 11}¢d. 
Rods, extd. or rlld. . 7 
Sheets to 10 w. J 103d 
Wire 104d 
Rolled metal 
Yellow metal rods .. 
Do. 4 x 4 Squares 8d. 
Do. 4 x 3 Sheete 84d. 
TIN. 
Standard cash .. 312 10 0 
Three months .. 301 15 0 
i ee . 811: 5 G 
. 31410 90 
Straits 321 0 0 
Australian . 
0 


Do., Sttimt. "Aug. "993 14 
Aver. spot., Aug. 293 14 6} 


SPELTER. 

i oo 34415 0 
Remelted .. .. 33 0 0 
Hard . wo BOO 
Electro 99.9 .. 37 5 0 
English .. .. 35 7 6 
India . - £010 0 
Zinc dust .. 43 0 0 
Zinc ashes .. .. 16 0 O 
Off. aver., Aug 34 611% 
Aver.,spot, Aug. 34 3 5} 

LEAD. 
3113 9 
English 33 5 0 
Off. average, “Aug. 32 11 04 
Average spot, Aug. 32 15 14 


ZING SHEETS, &c. 
Zinc sheets, English 42 15 0 
Do. V.M.exwhf. 3915 0 
Rods .. .. .. 45 0 0 
Boiler plates .. 39 0 0 
Battery plates .. 3810 0 


ANTIMONY. 


Special brands, Eng. 74 10 
Chinese .. .. 62 10 
Crude... .. .. 42 0 


QUICKSILVER. 
Quicksilver oe BH 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


ooo 


Ferro-silicon 

25% i” wa. 
45/500% .. .. W 2 6 
in. 
Ferro -vanadium— 

35/40% 14/9 Ib. va. 
Ferro-moly bdenum— 
10/75% free .. 5/3 lb. 


Ferro-titanium— 
23/26 % carbonless 1! $d. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 
0 0 
Ferro-tungsten— 
80/85%,c.fr. 1/4 to 1/4$1b. 
Tungsten metal powder— 
98/99% 1/10 to 1/11 Ib. 
Ferro-chrome— 
2/4% car. .. £33 0 
4/6% car. .. £22 0 
6/8% car. .. £21 10 
8/10% car. .. £20 15 
Ferro-chrome— 


Max.0. 0% car. £54 10 
70%, carbonless 1/5 Ib. 
Nickel—99%, 
cubes or pellets -- £170 
Cobalt metal—98/99% 
10/- Ib. 
Aluminium 98/99° 
£107 to £112 
Metallic Chromium— 
96/98% 3/-1b. 
Ferro-manganese (net)— 
76/80%, loose £14 0 0 
76/80%, packed £15 0 0 
76/80%, export £14 0 0 
Metallic manganese— 
94/96%, carbonless Ib. 
Per ton unless otherwise 
stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% 8. d. 


tungsten 2 6 
—— bars, 18% 
ngsten 3 


Per ¥ net, d/d buyers’ works, 
Extras— 

Rounds and squares 
3in.andover .. 4d.Jb, 
Rounds and squares 

under $ in. to } in. 3d. Ib. 
Do. under jin. to 
fein. 
Flats, }in. x in. 
to under | in. x § in. 3d. Ib. 
Do. under fin. x fin. 1/-1b 
Bevels of approved 
sizes and sections 6d. lb. 
Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. .. 3d. 
Turnings and swarf ld. 
Per Ib. net, djd steel makers’ 


works. 


SCRAP. 

South Wales—£ s. d. £ s. d. 
Hvy. steel 2 5 0to2 10 0 
Bundled steel 
& shrngs.200to2 5 0 
Mixed iron & 


steel .. 
Heavy cast iron 
215 0to3 0 0 
Good machinery for 
foundries 5 0 
Cleveland— 
Heavy steel - 8 2 6 
Steel turnings... 2 7 6 
Cast iron borings 2 5 90 
Heavy forge 42 6 
Bushelled scrap 310 0 
Cast-iron scrap 
380to3 10 0 
Lancashire— 
Cast-iron scrap 
3 2 6to3 10 0 
Hvy. wrought... 3 2 6 
Steel turnings... 2 2 0 
London — Merchants’ buying 
prices delivered yard. 
Copper (clean).. 49 0 0 
Brass (clean) .. 38 0 0 
Lead (less usual 
draft) .. 00 
Zinc... - B20 0 
New aluminium 
Braziery copper 45 9 0 
Gunmeta! 
Holluw pewter 200 0 0 
Shaned black 
pewter 10 00 


PIG-IRON. 
(f.0.t. unless otherwise stated). 
N.E. Coast— 
Foundry No. 1 -- 96/- 
Foundry No. 3 -- 93/6 
Foundry No. 4 -- 92/6 
Forge No.4 .. 92/- 
Hematite No. 1 84/— to 88/- 
Hematite M/Nos.83/6to 87/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 88/6 
» d/d Birm .. .. 108'9 
MidJands 
Staffs common* 
+» No. 4forge .. 
»  No.3foundry 
Shrops. basic .. 
» Cold blast, ord. 
— iron* 
* d/d Birmingham. 
Northants forge .. .. 
» {dry No. 3 
Derbyshire forge oe — 


| | 


[Nos 

Sheffield (d/d district) — 
Derby forge 
» fidry.No.3 .. 
Lincs. forge .. .. 
» fdry. No.3 .. 
E.C. hematite .. .. 95/- 
W.C. hematite 95/- 

Lincs. (at furnaces)— 
Forge No.4 .. .. 
No. 3.. 


(djd eq. Mfan.)— 
Derby forge... 
»  fdry. No.3 .. 
Northants 
Summerlee, No. 3 
Glengarnock, No.3 .. 110/- 
Gartsherrie, No. 3 -- 110/- 
Monkland No 3... .. 110/- 
Coltness, No.3 .. .. 110/- 
Shotts,No.3 .. 110/- 


FINISHED IRON & STEEL. 


Usual District deliveries for 
iron ; delivered consumers’ 


Iron— £8. d. Za. d. 
Bars (cr.) nom. .. 
11 10 0to13 10 


Angles 12 0 
= to 3 united 
12 10 
Nut ‘bolt iron 
Marked bars 
(Staffs.) f.o.t. .. 14 0 
Gas strip .. 
Bolte and nutes .. 
fin. X4in. ..15 
Steel— 
Ship plates .. .. 8 2 
Chequer pits. .. 9 10 
Angles ..7 7 6to7 10 


Tees ..8 7 6to8 10 
Joists ..7 7 6to7 10 
Rounds and Squares 


3in, to 5hins... 9 
Rounds under 3 in. 
to fin. 8 12 


Flate, over 5 in. 

wide and ap .. 910 
Flats, 5in. to lgin. 8 10 
Rails, heavy -- 810 
Fishplates 
Hoops (Staffs,) .. 10 10 
Black sheets,24g. 11 7 
Galv. cor. sheets, 


24g. - 16 15 
Galv. fencing wire 

8g. plain 1210 0 
Billets, soft 
Billets, hard 
Sheet bars .. .. 7 0 0 
Tin bars d/d 


PHOSPHOR BRONZE. 
Per lb. basis. 
Sheet tow.g. .. .. 
Wi ‘ 
Castings .. 
Delivery 3 ewt. free 
10% phos. cop. £40 above B.8. 
15% phos. cop. £50 above B.S, 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CurrForp & Son, Limitep, 


NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 9d. to 1/3 
Rolled 


. 
. 
. 


To Qin. wide 1/3 to 1/9 
To 12in. wide 1/3} to 1/9} 
To 15in. wide 1/3} to 1/9} 
To 18 in. wide 1/4 to 1/10 
To 21 in. wide 1/4} to 1/10} 
To 25 in. wide 1/5 to 1/1) 
Ingots for spoons 
9d. to 1/5} 


and forks 
l/-to 1/8} 


3/0 to 10 G. 1/6} to 2/14 
with extras according to gauge. 


AMERICAN IRON & STEEL. 


At unless otherwise 

tated. Dols. 
No. 2X ate, Phila. 21.76 
No. 2 foundry, Valley 19.26 
No. 2 foundry, Birm. 21.00 


Basic .. .. a 2 19.26 
Bessemer .. .. .. 19.76 
Malleable .. .. .. 19.26 
Grey forge . 18.76 


Ferro-mang. 80% dja 88.00 
Bess. rails, h’y, at mill 43.00 
O..-h. rails, h’y at mil) 43.00 
Bess billets +» «+ 35,00 


Steel bars .. 2.00 
Tank plates 1.90 
Skelp, grooved steel... 1.90 
Skelp, sheared steel .. 1.90 
Steel hoops 2.50 
Sheets, black, No. 2.00 
Sheets, galv., No. 24 . 3.85 
Sheets, blue an’l’d, 9 & 102.30 
Wire nails .. .. .. 2.65 
Plainwire .. .. .. 2.50 
Barbed wire, galv. oo 3.38 
Tinplate, 100 lb. box $5.50 
COKE (at ovens). 
Welsh foundry .. .. — 
» furnace 
Durham & North. 
ue foundry .. .. — 
.. 47/6 


furnace .. 
Other Districts, foundry 
» furnace (basis) 
TINPLATES. 


f.o.b. Bristol Channel porta, 
L.C. Cokes, 20x14, box 22/9 
i 28x20, ,, 45/6 


18} x14, ,, 
Terneplates 28x20, — per 
box basis f.o.b. 


SWEDISH IRON. 
Bars, hammered £1 8/10 to £19/0 
Rolled Ord. £15/10/0 to £16 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 
Faggot steel nom. £22 to £25 
Blooms, according to quality 
£9 to £12 
Pig-iron £6 00 to £610 O 
all f.o.b. Gothenburg. 


UM 


18 SepremBer 30, 1926. 
COPPER. 
Seotland— 
. 
Off. avr. cash, Aug. 293 16 1+ 
i Wire rods .. .. .. 45.00 
Cents. 
Iron bars, Phila. 
» 20x, , — 
” 18} x 14, ” 
C.W. 20 x 14, ” ae 
28x20,, — 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl. 6 in. 

Ges 23 66 0 O dec. 5/- Sept. 23 306 10 0 inc. 50/- Sept. 23 34 7 Gdec. 2,6 

oa » 24 66 0 ONochange  ,, 2430510 Odec. 20/- ,, 24 34 8 Qine. 13 

= » 27 66 2 Gine. 2/6 » 27310 0 ine. 100/- » $8 

50% 70 » 28 6650, «2/6 2831210 0 ,, 50/- 98 34150. 26 
I. 10% extra. » 29 66 5 ONo change » 29311 5 Odec. 25/- » 29 3415 ONochange 
DAILY FLUCTUATIONS, 
Standard Copper (Cash). Standard Tin (Cash). Zinc Sheets (inglish). Lead ( KEnylish), 
£8. d. £s. £ d. € a d. 

Sept. 23 58 5 Odec. 2/6 Sept. 23 307 10 0 inc. 40/- Sept.23 42 15 ONochange Sept.23 33 5 0 Nochange 
» 27 58 5 Oinc. 2/6 » 27311 O Oine. 85/- o & 
» 29 58 7 6Nochange » 29 312 10 O dec. 20/- | 

AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS). 

Yearly 

Jan, Feb. March April May June July Aug Sept. Oct. Nov. Dec. average, 
189716 0 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 56 0/6 0 0/6 0 O]6 8 9 
1898}6 0 0/6 00/6 00/6 00/6 00/6 00/6 0 0/6 5 0/6 5 0/6 5 0/610 0/610 0/6 211 
1899} 610 0/615 0/615 0/615 0/7 0 0/7 0 0/710 0|710 0/810 0/9 0 0 0/910 0} 71211 
1900|10 0 0 |10 10 0 {1010 0/1010 0/1015 0/1015 0/10 5 0|10 5 0/10 5 910 815 0/815 Of10 1 3 
190118 0 0/710 0|7 5 0/7 0 0/610 0|610 0/610 0|610 0/615 0/615 0|615 0/615 0] 61711 
1902} 7 0 0/610 0/615 0/615 0/615 0/610 0/610 0/615 0/615 0/615 0/610 0/610 0/613 4 
1903} 6 10 0/610 0|610 0/610 0/610 0/610 0/610 0|610 0/610 0/610 0/6 70/6 50/694 
190416 5 0/6 5 0/6 5 0/6 5 0/610 0/6 5 0/6 0 0/6 0 0/6 0 0/6 00/6 0 0/6 0 0/6 211 
1905}6 5 0/6 5 0/6 0 0/517 6/515 0/515 0/515 0/515 0/6 0 0|6 5 0/615 0/615 0|6 1 103 
1906} 7 0 0/7 5 0/7 5 0/7 5 0/617 6/615 0/612 6|610 0/610 0/612 6/616 3/7 3 9|617 & 
$ O17 & O1F 6 O17 6 ELT OIF F CLT & O17 
19081}7 2 6/7 00/7 0 0/7 0 0/615 0/6 7 6/6 5 0/6 2 6/6 2 6/6 2 6/6 2 6/6 0 0/610 0 
1909}6 0 0/6 0 0/6 0 0/517 6/6 0 0/6 0 0/6 0 0|517 6|6 0 0/6 2 6/6 2 61517 6/519 9 
191016 2 6/6 3 44/6 7 6/6 76/6 76/6 7 6/6 6 6/6 5 0/6 5 0/6 5 0/6 5 0/6 5 016 5 7 
191116 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/6 5 0/610 0/612 61/616 6/6 70 
1912}618 1101/7 2 6/7 8 9/718 0/8 0 7/8 2 83 6/8 5 0/8 6 3/8 7 6/8 8 9]|717 
1913} 811 6/810 731/810 8 1418 2 0/8 0 0/717 6|711 6/7 8 9/7 5 6/618 131617 61716 9 
191416 17 6/1615 74/612 6|610 0/610 0/610 0/610 0| 711103 8 0 6/7 5 747 63/710 
1915] 711 6/8 511|8 8 9/9 3 2/1019 2 |11 12 6/11 13 14/1113 9 14 3/12 1 103/13 0 9/10 6 O 
1916/13 7 6 |13 10 8 |13 12 93]/13 15 |13 15 |13 15 0/1315 0 |13 15 0 |13 15 0/13 15 0/|1315 0/1315 3 93 
1917/13 15 0 |13 15 0/13 15 0 |13 15 © /13 15 0 |13 15 /13 15 0 11315 0 15 0/13 15 0 |13 15 0/13 15 011315 
1918/13 15 0 17 17 6 17 6 |13 17 6 |13 17 6 |1317 6/1415 0 |1415 0/1415 0/1415 01/1415 0|14 4 53 
1919|15 10 0 |16 5 01715 0/1715 O |2015 0 |21 0 O O 0 |22 0/22 O O 7 6 j2212 6/20 1 8 
1920|24 6 [24 10 0 |25 10 0/2710 0 |29 5 |31 O O /3110 |31 10 0/31 10 0/3110 (3110 0 |29 7 6/29 1 8 
1921/26 17 3 |25 0 |23 /21 0/19 0 0/18 5 0/16 0/16 011514 0 |14 0 0/13 6 8 {13 4 5 
1922/13 0 0/12 3 9 14 /11 11 109/11 3 6]11 2 6411 0 17 23/1016 31/1013 0/1012 7 0 
923/10 16 103/11 3 14/12 2 6 |12 9/12 11 6 |12 1 3 15 114/11 15 |11 15 0/1115 0/1213 8 3/11 18 10 
1924/12 9 6 |1210 © |12 10 O |12 15 7$/1217 6 (1217 6 |1217 6/1217 6 |1217 6 14 0/1212 6 {1212 14 3 
1925/12 12 6 |1212 61/1212 6|1212 6 j1212 6/12 7 6|12 7 6/12 7 6|12 4 18 6/1113 95/1113 O|12 6 2 
1926/11 7 93111 5 O|1l 5 5 3 9111 5 0 O 


18, BENNETTS HILL, BIRMINGHAM. 
a 
S=| 18, BENNETTS HILL, BIRMINGHAM. — 1, HONG KONG ROAD, SHANGHAI. |&s 
=| 11, OLD HALL STREET, LIVERPOOL. Mang OCEAN BUILDING, SINGAPORE. 
#2/ EXCHANGE BLDGS., PORT TALBOT. ; JAVA STREET, KUALA LUMPUR ae 


HH FOWLERS BUILDINGS, BOMBAY. 
HH CLIVE STREET, CALCUTTA. 
| ANGAPPA NAICK STREET, MADRAS. 


5, SHAFFRAZ ROAD, RANGOON, +4 
COX’S BUILDINGS, KARACHI, 
P.O. BOX 1580, CAIRO. 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. HH 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE as 


JACKS COMPANY, 


19, ST. VINCENT PLACE, ZETLAND ROAD, 
GLASGOW. MIDDLESBROUGH. 


JACKS 
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SMALL ADVERTISEMENTS. 


Notice. 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


MOULDER and Coremaker and thorough Foundry- 
man, middle age, seeks situation as _ useful 
Foundry hand; willing to assist at labouring, cupola, 
or fettling; splendid opportunity for small founder; 
labourer’s wage for constant work.—Box 812, Offices 
of THe Focunpry Trape Jovrnar, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY SUPT. AND MOULDING MACHINE 

PRODUCTION EXPERT desires position; able 

to get excellent results from machines considerej 

failures: trained Metallurgist; keen and energetic 

organiser.—Box 814, Offices of THe Focunpry TRADE 

oan 49. Wellington Street, Strand, London, 
’.C.2. 


ANTED, Aluminium Foundry Works Manager 

with Engineering experience; near London: must 
be fully ae with modern moulding machinery 
methods.—Write, stating age, salary required, together 
with full details of positions held, to Box 816, Offices 
of THe Founpry TRapE JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


OCLDER-FOUNDRYMAN required for Instrue- 
a tional School, capable of producing commercial! 
castings; Titan cupolette. State salary required.— 
sox 818, Offices of THE Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


OUNDRY FOREMAN.—Reguired at once, experi- 
enced Foreman for new Foundry; must have 
expert knowledge latest practices in Malleable Cast 
ings, Furnace Production and Repetition Moulding: 
also have sufficient Metallurgical experience to make 
analysis of Silica, Sulphur, Phosphor and Manganese. 
Only applications stating full details as to experience, 
age, salary, where employed, will be considered. All 
correspondence treated strictly confidentially. A real 
opportunity for the right man.—Write, ‘“ A. E.,’’ c/o 
J. W. Vicxers & Company, Lamitep, 24, Austin 
Friars, E.C.2. 


PROPERTY. 


Vy JANTED, to Lease or Purchase an interest in 4 

Foundry and small Engineering Shop in the 
Luton district, or, alternatively, within a ne of 50 
miles from London.—-Full particulars to Box 820, 
Offices of THe Founpry TRapE JouRNaL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


MACHINERY. 


¥AND MIXERS.—New and second-hand. Ask us 
to quote.—W. Breatey & Company, LiMiTED, 
Prospect Works, Hawksley Avenue, Sheffield. 


‘MALL Cupola, complete with fan; brick lined ; 
b little used ; capacity about 5 cwt. per hour ; £25. 
Also 2}-h.p. National Gas Engine, magneto or tube 
ignition, with bag, tank and fittings; guaranteed 
excellent condition; seen running; £18.—Vinett & 
Son, Engineers, Tonbridge. 


PATENTS. 


PATENT YOUR INVENTIONS, Trade-mark your 

Goods. Advice, Pandbook and Cone. free.—B. T. 
Kino, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.). 1464, Queen Victoria Street, E.C.4. 38 years’ 
refs. ‘Phone 682 Central. 


PUBLICATION. 


IRON, STEEL, BRASS AND ALUMINIUM 
FOUNDERS, MANUFACTURING ENGI- 
NEERS, MAKERS OF FOUNDRY PLANT 

AND REQUISITES, REFRACTORIES. 

The 1926 Edition of “ RYLANDS,” now 
on sale, covers all branches of these indus- 
tries, in addition to many others. Order your 
Copy now. Price 42s. cloth, 52s. morocco. 
InpustRiaL Newspapers, Lrp., 49, Wellington 
Street, Strand, London, W.C.2. 


MISCELLANEOUS. 


ATTERNS.—Inquiries solicited; quotations by 

__ return; shop equipped with modern machinery ; 
delivery.—CLecHoRN & Company, Midland 
attern Works, Spring Gardens, Worcester. Phone 264. 


BARROWS.—Steel Tubular; all styles. Strong 
quality and satisfaction guaranteed.—Lawson 
Watton & Co., Lrp., Newcastle-on-Tyne. 


ED IRON-OXIDE PAINTS, ready for use; the 

best paint for Iron Works; ewt., 27s. 6d. ; 4-cwt. 

lots at 25s., carriage OLseN, Lrurtep, 
Cogan Street, Hull. 


TORMAL WORKING IN ABNORMAL TIMES! 
4% > —You cannot at the moment buy your usual pig- 
irons and coxe. We can show you how to obtain pre- 
strike results out of inferior material. We have put 
over 25 foundries right since May <, 1926. We 
have received testimonials from leading foundries in 
Great Britain during the last few weeks congratu- 
lating us on the successfulness of our methods.—Send 
details of your difficulties to Beecrorr & PaRTNERs, 
Limitep, The Foundry Chemists, St. Peter’s Close, 
Sheffield. 


WORM & BEVEL GEARED CRANE LADLES 


NEW 3 ton, enclosed Gears, /atest type 
NEW | ton, enclosed Gears, latest type 
NEW 2 ton, by Thwaites ee 

NEW 23 ton, by Geo. Green 

34 ton, by Stevensons .. 

5 ton, by James Evans & Co. 

12 ton, by James Evans & Co. 


LARGEST STOCK OF FOUNDRY PLANT IN ENGLAND 


SESEREE 


BUY FROM ME AND SAVE MONEY. 


14, AUSTRALIA ROAD, SLOUGH, 


PURIC 


THE SCIENTIFIC CUPOLA FLUX 
MANUFACTURED UNDER A PATENTED 


PROCESS. 
(Prepared only in Brick Form and added 
to the Cupola.) 


1. Gives an active fluid slag which keeps the 
cupola clear with improved melting conditions. 


Produces hot fluid iron free of gases and 
other impurities. 


Reduces sulphur approximately 10% and 
acts as a neutralizer. 


*. Improves the machining qualities of the 
finished casting. 


5. Ieduces the tendency of cast iron to draw, 
and preduces a stronger casting. 


6. Jermits the use of higher scrap mixtures. 
7. No objectionable fumes. 
ONE CWT. TRIAL LOT WILL PROVE 


THE ADVANTAGES CLAIMED BY THE 
USE OF THIS MATERIAL. 


COMPLETE AND FULL PARTICULARS 
SENT OUT WITH EACH ORDER. 


ORDER YOUR TRIAL 1 CWT. TO-DAY. 
BEECROFT and PARTNERS, 


THE FOUNDRY CHEMISTS, 


St. Peter’s Close, Sheffield. 


Telephone: 4908 Central. Telegrams: “ Retort, Sheffield,” 


— 


